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* Tilustrated articles. 


ELECTRIFICATION OF RAILWAYS. 


The paper on “The Electrification of Railways,’ by George 
Westinghouse, president of the American Society of Mechanical 
Engineers, which was presented before a joint meeting of that 
society and the Institute of Mechanical Engineers in London, is 
very interesting not only to railroad men, but also the public in 
general; however, it must be remembered that it may possibly 
be somewhat partisan. 

In this connection we desire to call attention to a recent dis- 
cussion by Mr. Pomeroy of the paper on “The Status and Ten- 
dencies of Railroad Electrification in America,” by F. Darlington, 
before the Central Railroad Club, which appears in this issue. 
This is an entirely disinterested discussion of this important 
subject, following the idea in Mr. Pomeroy’s article on a similar 
subject which appeared in the February rumber of this journal, 
showing that the limitations which now vitally control the mile- 
age of the steam freight locomotive would also operate in the 
case of the electric locomotive, thus preventing any better results 
and with the additional handicap of doubling the capital invest- 
ment. 

Much has been said and written on this subject recently, both 
in this country and abroad, showing that there certainly is no 
lack of interest, especially by men prominent in engineering and 
railroad work, who have spent considerable time investigating 
many of its conditions and phases. 

For certain severe and unusual conditions of service many 
railways have found it desirable to inaugurate electric opera- 
tion. In some instances. in congested suburban districts, this 
change was brought about by means of legal pressure to elimi- 
nate the smoke nuisance, and in many others where the traffic 
leads through tunnels, by the necessity to render train opera- 
tion more safe and reliable, but in all of these cases electrifica- 
tion extends only over very limited distunces, and for this rea- 
son especially, it is difficult to get much information or data 
for an accurate comparison with that relating to steam operation. 
In spite of all that has been done and all data available at the 
present time, the progress in electric traction for handling 
freight has been very slow. This is no doubt due to the lack of 
sufficient data to determine the possibility of obtaining a full 
realization from the large amount of capital to be invested, espe- 
cially in view of the limitations imposed by the lack of suf- 
ficient terminal facilities, ete. 


EDUCATION OF FIREMEN. 


It is reported that on the Lehigh Valley Railroad there has 
recently been inaugurated an educational movement to increase 
the efficiency of firemen, similar to that which was started some 
time ago on the Pennsylvania Lines and a number of other 
railways. This is undoubtedly a step in the right direction, and 
it is to be hoped that other roads may realize the importance of 
this matter and soon follow their example. 

The chief difficulty in most cases seems to be the determi- 
nation of a correct principle on which tc base this instruction. 
In this connection some very good suggestions were offered in 
the discussion of the paper on this subject at the Atlantic City 
conventions. 


One important condition which makes it imperative for the 
railroads to have well trained firemen is the waste of fuel. 
Every heat unit going up through the smoke stack in the form 
of unburned gases, or down into the ash pan as green coal 
instead of converting water into steam represents a certain 
amount of actual money loss. The increase in the cost of fuel 
during the last few years has rendered still more urgent the 
necessity for getting out of fuel all the energy that is possible. 
Besides, it should be remembered that a well trained fireman 


“will eventually become an engineer who, because of this train- 


ing, will no doubt be able to get a much better performance from 
a locomotive than he could without it. 
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AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION 


FORTY-THIRD ANNUAL CONVENTION. 





(CONTINUED FROM PAGE 2096.) 





LOCOMOTIVE AND SHOP OPERATING COSTS. 





Committee: H. H. VaucHan, Chairman; W. C. A. Henry, 
M. J. McCartuy, Le Granp Parisu, G. W. SEIDEL. 


The committee appointed to report on the subject of Locomo- 
tive and Shop Operating Costs considered it advisable to con- 
fine themselves to one of the various classes of expenses which 
might be included under that description. Such costs, as a 
whole, are, evidently, too complicated for the purpose of a single 
report, comprising, as they do, those of fuel, repairs, engine- 
house expenses and various other items. They will, therefore, 
chiefly discuss those included in the account “Repairs of Loco- 
motives,” and the method adopted in supervising the expendi- 
tures of that description. 

Inquiries made of a number of the largest railroads show 
that the appropriation plan for determining pay-rolls is in gen- 
eral use. As a rule, an estimate is prepared by the divisional 
authorities, stating the amount they require for their pay-roll 
during the coming month, compared with the actual figures for 
the preceding month, and corresponding month in the previ- 
ous year, and an explanation of the reason for any increase 
desired. These estimates are consolidated into a statement at 
headquarters, and, after any criticism or alteration has been 
decided on, are approved, and practically constitute an author- 
ity for the expenditure in labor called for. Generally, it is 
understood that such authority is not to be exceeded unless 
in case of emergency, and in some cases no over-expenditure 
s permitted without additional authority being obtained. It 
s evident that such a rule cannot be enforced in the case of 
roundhouse forces, which must necessarily be maintained, but 
it may be more or less closely adhered to in general repair shops. 
On several roads, weekly or biweekly pay-roll statements are 
prepared for the purpose of checking the actual expenditures 
against the estimates, but this practice does not appear to he 
usual, although, no doubt, it is carried on locally even if not 
recognized as part of a regular system. At the end of the 
month it is usual to compare the actual with the estimated 
pay-roll and require an explanation of any increase over the 
figures approved. This system appears to work successfully 
and enables close control to be maintained over labor expendi- 
tures without unnecessary complication, provided it is handled 
reasonably and firmly. While it deals with the pay-rolls as a 
whole, it actually limits the expenses on any one account, since 
the distribution will usually bear certain proportions. 

The limitation of pay-rolls, while requiring in a way the ex- 
ercise of economy and the production of the best results from 
a given amount of labor, cannot by itself be considered as a 
complete system. If permanently persisted in beyond certain 
limits, the condition of the power would deteriorate, or the 
number of engines requiring repairs would increase. The con- 
dition that exists is broadly that a certain amount of work is 
to be done and that the cost will depend on the efficiency with 
which it is accomplished. The peculiarity of repair work de- 
pends on both of these. In this respect, it differs from the usual 
run of manufacturing operations on which the work to be 
done is usually determined, or at any rate is not a question for 
constant watchfulness. In the maintenance of locomotives the 
amount of work required to keep them in repair per mile may 
vary widely, and may have a greater effect on the ultimate 
cost than the efficiency with which it is performed. In the 
case of running repairs no system appears to have been de- 
veloped by which any alteration in the work required or its 
efficiency may be promptly detected. The piecework system 
in roundhouses has been used and, of course, determines the 
cost of doing the work. It would, consequently, also detect any 
increase in its quantity, but it is unfortunately not suitable 
in many ways for work of this nature. The thorough specifi- 
cation of the various operations is exceedingly complicated, and 
the time required to properly give out the work and check it is 
a serious proportion of that of doing it. While, therefore, it 
has been worked with a fair measure of success, it is not en- 
—— satisfactory for roundhouse purposes. On one road a 

system is in effect by which all mechanical department officials 
are furnished daily with the labor expenses incurred on the 
ter ritory under their supervision. This expense is shown in 
detail; that is to say, it is divided into ordinary locomotive 
repairs, wreck and other repairs, shop tools and machinery, 
manufacturing work, etc. This information is, of course, 
more accurate than that of the pay-roll alone, as it specifies the 
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distribution among the various accounts. Another road is trying 
a system by which roundhouse foremen are notified weekly of 
the labor charges against running repairs on each engine handled 
in their terminal. In this case it is possible to watch the cost of 
maintaining individual engines, and the information is furnished 
with the idea that any cause leading to unusual expense may be 
more promptly brought to attention. The whole question of the 
proper supervision of running repairs is, however, a difficult one. 
The cost is about one-half of the total cost of locomotive repairs, 
but the number of engines involved and the variety and small 
cost of the majority of the operations performed make any de- 
tailed watching exceedingly complicated. The work required on 
any individual engine also varies considerably from day to day. 
It will run for a time with comparatively little expense and may 
then require considerable work for a period. For work of this 
kind, it would appear questionable whether much more can be 
done than to closely watch the pay-roll or distributed labor at 
each terminal and its relations to the business handled. When 
these are properly proportioned, any increase in the work re- 
quired will be quickly known by the foreman in charge, who is 
in the best position of anyone to discover the reasons. In the 
case of shop repairs, it is possible to exercise considerably closer 
supervision. These repairs are occasional in place of being prac- 
tically continuous, as running repairs, are. They can, conse- 
quently, be more carefully analyzed, and their cost compared 
with the service rendered. The distinction between running re- 
pairs and shop repairs varies on cifferent roads, from a repair 
costing over $5 for labor to one costing $400 total. This variation 
is not important for the purposes of this report, although it 
affects to a certain extent the practice which is followed in super- 
vising shop repairs. 

Several roads require estimates to be submitted and authority 
obtained before shop repairs are made on an engine. In some 
cases this applies to all shop repairs, in others to all those over 
a certain amount, varying from $75 upward. The authority of 
an executive officer may be required for repairs over a limit which 
varies from $1,000 to $5,000. Notice of an engine requiring re- 
pairs may be submitted thirty days before engine is shopped, in 
order to enable the cost of the’ repairs recommended and the 
service of the engine being investigated. In one case, in which 
each class of engine is given an allowance per mile for repairs, 
engines may be shopped without authority if the cost of the re- 
pairs will not catfse the allowance to be exceeded; otherwise, it 
must be obtained. When estimates are made, their correctness 
may be checked by comparison with the actual cost when com- 
pleted, and explanation required if exceeded. There are, natur- 
ally, many variations in the details with which this work is car- 
ried out on different roads, but some system for watching the 
cost of shop repairs in advance is in general use. The commit- 
tee would call attention to the fact that the most important ques- 
tion when an engine requires shop repairs, is the miles made since 
last repaired. While criticism of the nature of the repairs re- 
quired may occasionally lead to additional mileage being obtained 
from an engine by the application of minor repairs, this condi- 
tion is not usual, and, as a rule, the cost of the repairs can not 
be economically reduced by estimates made before an engine is 
shopped. Such estimates are difficult to make accurately, and 
may tend to limit the repairs to the amount allowed. Limiting 
repairs that are actually required to put an engine into good con- 
dition is not economy. Whatever may have been the reason, 
after an engine has been taken out of service and sent to the 
shops, the cheapest plan is to then make the repairs properly and 
thoroughly, so that when turned out the engine will make as 
many miles as possible before needing to be again shopped. The 
cost of shop repairs is not properly the cost per repair. It de- 
pends on the cost per mile, and the miles made between repajr§ 
are, therefore, equally as important as the cost of the repairs 
when made. All shop repairs are not necessarily those which put 
an engine into thoroughly good condition, but whatever be their 
nature, the question of their being justified by the mileage made 
is the one of greatest importance. For this purpose, informa- 
tion as to the miles made since last general overhauling and the 
nature and cost of the intermediate repairs received will show 
whether the class of repairs called for should be necessary or 
not. The introduction of an allowance per mile has the advan- 
tage of presenting the influence of large or small mileage in 
dollars and cents in place of miles only. Whether this is used or 
not, a simple statement, involving the shop repairs since last gen- 
eral overhauling, the mileage made and the nature of the repairs 
required, really gives all the information that can be advantage- 
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ously used in determining whether the engine has been properly 
maintained and used and a reasonable mileage obtained from it. 
If the repairs are actually needed there is little doubt that they 
should be thoroughly made, and to do this in the most econom- 
ical way is then a problem for the shop. 

The great degree of variation in the amount of work required 
in making locomotive shop repairs, even though they are classi- 
fied as being of the same general nature, makes it almost imprac- 
ticable to watch their cost as a whole. When this is done, the 
best system in use is that which furnishes the foreman or shop 
superintendent a daily or weekly statement of the labor applied 
on the individual engines under repair, usually divided to show 
that in each department separately. By this means, information 
is obtained while the work is in progress, which will call atten- 
tion to any engine on which the labor is exceeding the expected 
amount. The difficulty usually experienced is that on account of 
one engine requiring more work than another the differences are 
difficult to analyze, and, if thorough analysis is attempted, the 
work has to be split up into a number of different operations so 
that the cost of each may be individually known. Where 
piecework or any of the various efficiency systems are in use, this 
is, of course, the case, but, apart from any question of rewarding 
labor, the cost of the individual operation appears to be the only 
logical basis on which the cost of locomotive repairs can be deter- 
mined in the shop. It is true that much of the work done, even 
when divided with considerable detail, still varies to a certain 
extent from one engine to another, but this variation is not 
sufficient to prevent knowledge being obtained of what the work 
is costing and enable any increase being immediately known. 
Whatever may be the system employed, some method of watch- 
ing the cost of repairs in detail enables the efficiency of a shop 
to be supervised in a way that is not otherwise possible. The 
committee does not believe it is necessary to discuss the various 
systems in use for this purpose. They have been fully dealt with 
at other times and are generally known and understood. One 
point may, however, be referred to. Any operation may be re- 
duced to a series of detail operations, and the time required for 
those may be determined with considerable accuracy. For in- 
stance, in turning an axle, the time required to lift the piece, 
place it in the lathe, take the various cuts, roughing and finishing, 
end replace it on the floor, may all be individually recorded and 
thus compared with corresponding operations on other pieces or 
with known performances. Such records are now generally 
known as time studies, and their use enables the time required 
.for numerous operations being checked from known data, in 
place of depending on the results obtained from the man per- 
forming the work or the judgment of the foreman in charge. 
Locomotive shops have the advantage that the work performed 
in them is repeated time after time, and, under this condition, 
there are few operations that do not repay time spent in making 
the proper study of the best method of performing them. What 
is, however, perhaps equally important, is the means they afford 
of comparing, for similar operations, the relative costs of dif- 
ferent methods or of different types of machines. Such compari- 
sons are evidently valuable when applied to the various repair 
shops on a railroad, and the committee has investigated the 
possibility of arranging for their exchange among some of the 
members of this Association. The advantages of such a course 
are, from one point of view, obvious. There are numerous oper- 
ations which vary but little in different repair shops, and the 
determination of the best method or result would be far more 
certain if derived from the experience of the shops on several 
railroads than from those of one. Comparisons of total times 
of most operations would be misleading, on account of the differ- 
ences in conditions and practice, but the same objection does not 
apply to properly determined time studies, as the details may be 
readily adjusted to allow for differences in design, conditions, etc. 
The opinion of those of our members who have been consulted 
differs as to the advisability of such exchange. Some have signi- 
fied their willingness to co-operate, while others do not care to. 
There are, evidently, difficulties connected with the course apart 
from the practice on some roads of not divulging time or piece- 
work schedules. A road giving information would naturally ex- 
pect to benefit by receiving from others to a reasonably equal 
extent, and means by which this could be ensured are not easy 
to devise. The shops in which this work has been carried out 
are limited in number, and in many cases it is only partially 
completed. The committee, therefore, considers that at the pres- 
ent time it would be unwise to recommend any arrangement for 
the interchange of time studies, although it believes that in the 
future some benefit might be obtained if a suitable plan could be 
outlined. 

In considering the methods used for watching the results ob- 
tained, as opposed to those that have been discussed for watch- 
ing the expenditures being made, the most important statement is, 
of course, the performance sheet. The form in which this is 
made out varies considerably on different roads, and in many 
cases references are made to units which are evidently retained 
on account of the familiarity with them of those concerned. 
Apart from performance sheets there are, however, a number 
of statements in use which it will be interesting to refer to. 


Most roads prepare statements showing cost of shop repairs 
by classes of engines and nature of repairs, in some cases these 
being compared with estimate made when engine was shopped. 
One road reports a very good metlod for recording the cost of 
shop repairs, keeping separate the cost of the following divisions 
of the work: 

a ag 

air rods, 
e off frame. 

Repair frame. 

Put on frame. 

Remove cylinders No. —. 

Apply cylinders No. —. 

New fire box. 

Front flue sheet. 

Back flue sheet. 
side sheets. 

Flue sheet and side sheets. 
Flue side and door. 


In this case the cost of the various items shown are charged 
separately, and it is evident that a far better comparison is ob- 
tained than when the cost is simply shown as a total. In another 
case the labor on each engine is reported by departments, such 
as machine shop, boiler shop, erecting shop, etc., and in this case 
also any tendency to increased cost can be fairly well localized. 
An output unit may be used based on the tractive power of the 
engine or its weight. The latter is stated to afford a better com- 
parison of the cost of repairs than the number of engines turned 
out. 

Statements are generally used showing cost of running repairs 
by classes on different divisions. In some cases cost of individual 
engines running repairs are not kept separately, but by classes of 
engines only. This statement would appear to be of consider- 
able value in comparing results, as it enables a comparison to be 
made on engine s of similar types and service. An allowance per 
mile is sometimes used for different classes of engines. This has 
already been referred to, but its use in a statement of this nature 
has another purpose. When an allowance per mile is used for 
shop and running repairs combined, the surplus accumulated by 
each engine may be watched, and knowledge thus obtained as to 
whether that engine when repaired will have performed its 
service at the cost per mile expected. If, however, the allowance 
is separated for shop and running repairs, the mileage made 
between shopping in itself determines whether or not the engine 
can receive its shop repairs without exceeding its shop repair 
allowance, while the performance of the engines based on their 
allowance for running repairs distinguishes in an easy way be- 
tween those classes or divisions which are costing more or less 
than the average. In addition, if the allowance be based on the 
engine mile, the tractive power mile, or the engine toz-mile, 
whichever unit may be used in comparing results, such a state- 
ment shows which classes or divisions have exceeded or which 
have run below the allowed rate, and, therefore, enables the 
causes of overexpenditures to be localized to that extent. 

A similar statement may also be used for shop repairs, but 
in that case a difficulty arises from the fact that the number 
of engines shopped on a road or a division does not necessarily 
bear any relation to the miles run. Over a considerable period 
the condition of the power can not vary sufficientiy to make the 
difference important, but for one month, or, indeed, for several, 
shop repairs may be reduced below those required to maintain 
the power in a uniformly good condition or may be required 
in excess of the normal in order to improve it. This difficulty 
may be remedied by referring the cost of each engine receiving 
shop repairs to the mileage made by it since last repaired, and 
working out the cost per mile on this basis, in place of com- 
paring ‘the cost to the mileage run during the month. By this 
means, the cost for each engine or class of engines determines 
for those repaired during each month their cost per mile for shop 
repairs since their last shopping, and thus enables the expensive 
or economical classes to be located without respect to the num- 
ber of them shopped during the month. It is thus possible to 
prepare a statement which shows the results of the month’s 
shop repairs with the same accuracy as that showing those for 
running repairs. Evidently in such a statement the cost of the 
shop repairs may be made to balance with the charges against 
that account for the month, but the mileage, and, consequently, 
the cost per mile, will vary from that run by engines during the 
month. as it is based upon that made by the engines shopped 
since last repaired. Over a considerable period the mileage 
would correspond if no power were purchased or scrapped, but 
under usual conditions the mileage run exceeds that shoppé d, 
owing to that made by new and scrapped engines. The differ- 
ence is not important, however, and a statement made on this 
basis has the advantage that the cost per mile for shop repairs 
is obtained with the same accuracy as that for running seal 
and without reference to the relation between the amount of 
shop repairs effected in any month and the mileage run nage 
that month. When combined with an allowance per mile 
other unit, it is then possible to localize the engines which ex- 
ceed or are below the average cost and the amount by which 
thev affect the result. 

On several roads, while statements showing cost of individual 
repairs are not prepared separately, the cost per mile for 


Remove flues. 

Repair flues. 

Replace flues. 

Boiler work. 

Driver brake and rigging. 
Air pump, governor, piping, -tc. 
Driving boxes. 

Steam pipes. 

Lagging. 

Jacket. 

Paint engine and tender. 
Tank repairs. 
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different classes of engines on different divisions is shown in 
the performance sheet. This can not, however, be said to be 
general. The performance sheet is usually arranged to show 
results as a whole rather than in detail, the latter being analyzed 
by departmental statements. For this purpose there is a tend- 
ency to introduce a unit which will afford a better comparison 
than the engine mile. Owing to the large variation in the size 
of locomotives now in service and the greater cost of maintain- 
ing them as the size increases, the cost per mile no longer com- 
pares the expense with the service rendered. The ton-mile is 
decidedly less- accurate, since, while the cost of maintaining 
the same class of power does not vary greatly in level and 
hilly districts, the load hauled by them does, and, in fact, the 
engine that is working on heavy grades, while it may not haul 
more than one-third the load that it would on the level, costs 
slightly more to repair per mile run. While, therefore, the cost 
per ton-mile is important from an operating standpoint, its use 
in connection with locomotive repair costs introduces a variable 
which can not be affected by the efficiency with which those 
repairs are handled. The unit ueeded is one that takes into 
account the size and capacity of the engine and those in use are 
either based on its weight or its tractive power. The weight 
may be taken as the total weight of the engine without tender, 
the light weight of the engine or the weight on drivers. The 
latter corresponds very closely to the tractive power and ap- 
pears to be the preferable unit. While the total weight of the 
engine represents, presumably, the power that is available for 
hauling trains, as it is reasonable to assume that it has been 
disposed of to the best advantage, whether a small tractive power 
was required for high speeds or a large one for low, yet, the 
weight on drivers or the tractive power is more closely pro- 
portioned to the cost of maintenance. In the case of two engines 
of equal weight, one constructed as a ten-wheeler, the other 
as a consolidation, the ten-wheel engine will not only cost less 
per mile to maintain, but will usually cost less per mile per 
pound of tractive power or weight on drivers. Again, when 
two engines of equal weight are employed, the one in freight 
and the other in passenger service, the cost will usually be less 
for the passenger engine when based on the tractive power mile, 
and, as the tractive power or weight on drivers usually bears 
a smaller proportion to the total weight on passenger engines 
than in freight, it is evident that if the truth of these two 
propositions be granted, the unit based on pound of tractive 
force or weight on drivers represents more accurately than one 
based on the total or light weight of the engine, the compara- 
tive cost of repairs. As between the two former there is little 
to choose, but as the tractive power represents more closely the 
service delivered, the committee feels that it is the prefer- 
able unit, and wishes to recommend the more general use of it. 
They consider that the best method is that in which the tractive 
power of the engine is expressed as a percentage of 100,000 
pounds, so that an engine having a tractive power of 30,000 
pounds is called a 30-per-cent engine, the tractive power being 
calculated at 85 per cent of the boiler pressure. The use of 
such a unit is valuable in including in the cost of maintenance 
a factor that varies with the increasing size and cost of power, 
and, consequently, presents that cost with closer reference to 
the service rendered. 

The committee does not feel that any useful purpose would 
be served by a discussion of the various forms of performance 
sheets in use. On most roads the desire exists for figures that 
are comparative with those of past years and rendered useful 
through custom. The exact way in which these figures are pre- 
sented is of less importance than the retention of familiar 
methods which enable them to be easily used. They have in- 
vestigated the willingness of a number of roads to enter into 
an arrangement for exchange of performance sheets, a plan 
that should be mutually interesting and advantageous. The 
replies are not unanimous, but sufficient roads have stated that 
they would be willing to do this to make the proposition worth 
recommending. The variations that previously existed in the 
classification of accounts have now been done away with, so 
that this objection to the interchange of information no longer 
exists. While, no doubt, conditions vary widely on different 
roads, yet, the consolidation of railways into large systems has 
led to comparisons between roads in one system which varv 
just as much from one another as do those which are entirely 
separate. Mutual exchange of results should, therefore, prove 
of considerable advantage to those of our members who care 
to enter into an arrangement for this end. The Master Me- 
chanics’ Association could be of use in this matter, by ascer- 
taining which roads would be willing to exchange results and 
furnishing mailing-lists, or preferably printed addresses, so tht 
the work of sending out the information would be facilitated. 
It does not appear advisable to exchange performance sheets as 
a whole. They usually contain a good deal of information that 
is not of value except to the officers of the road for which they 
are prepared. and the committee herewith submits the follow- 
ng form, which they would <nggest as meeting the require- 
ments for furnishing such results as would be valuable and in- 
teresting to exchange. 
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NAME OF ROAD. 
WO OF). cic toa 4088 , I9I.. 
ITEMS. 


Number of locomotives. 

Average haulage capacity, per cent. 

Total locomotive mileage. 

Total gross ton-mileage. 

Per cent of locomotives in service. 

Per cent of locomotives under and waiting repairs (shop). 

Per cent of locomotives under and waiting running repairs. 

Repairs per locomotive-mile, total. 

Repairs per locomotive-mile, shop. 

Repairs per locomotive-mile, running. 

Fuel, pounds per locomotive-mile, passenger. 

Fuel, pounds per locomotive-mile, freight. 

Fuel, pounds per locomotive-mile, all classes. 

Fuel, pounds per 1,000 ton-miles, passenger. 

Fuel, pounds per 1,000 ton-miles, freight. 

Fuel, pounds per 1,000 ton-miles, all classes. 

Lubricants, cost per locomotive-mile. 

Lubricants, cost per locomotive-mile per 100 per cent capacity. 

Other supplies, cost per locomotive-mile. 

Other supplies, cost per locomotive-mile per 100 per cent 
capacity. 

Enginehouse expenses, cost per locomotive-mile. 

Enginehouse expenses, cost per locomotive-mile per 100 per 
cent capacity. 

Nores.—Haulage capacity per cent equals tractive power at 
85 per cent of the boiler pressure divided by 1,000, i. ¢., an 
engine of 100 per cent capacity is one having a tractive power 
of 100,000 pounds. 

Results per mile per 100 per cent capacity are based on mile- 
age of each engine or class of engines multiplied by its capacity. 

State distinction between shop and running repairs 


This excellent report was not read on the floor of the con- 
vention because of the absence of any member of the committee 
and therefore was not given any discussion. 


SIZE AND CAPACITY OF SAFETY VALVES FOR USE 
ON LOCOMOTIVE BOILERS, 





Committee :—F. M. Gilbert, James Milliken, W. D. Robb, M. 
H. Wickhorst, J. G. Neuffer. 

The remarks and suggestions below will relate to locomotive 
boilers only. Further, they relate only to locomotive boilers 
using coal as the fuel, and under the conditions now prevailing 
for the stimulation of the draft by the use of exhaust steam 
from cylinders of the locomotive and by means of the ordinary 
steam blower. 

A series of tests were made for the committee by Mr. E. D. 
Nelson, Engineer of Tests, of the Pennsylvania Railroad, to 
determine the maximum or worst condition that the safety 
valves were required to take care of. With the gauge pres- 
sures of 190 to 207 pounds, it was found that the maximum 
discharge of steam was 2.44 pounds, the minimum 1.18 and the 
mean 2.05 pounds per square foot of heating surface per hour. 

The committee has taken twice this mean value as the basis 
for a formula, which, in their opinion, will reduce safety-valve 
practice to a uniform basis, and at the same time provide proper 


relief for the boilers. Such a formula may be expressed as 
follows: 





0.08H.S. 
P 
A = Outlet of valve in square inches. 
HI.S. = Boiler heating surface in square feet. 


P = Absolute pressure = gauge pressure + 15 pounds 

This formula will provide, on boilers carrying 200 pounds 
gauge pressure, an outlet that will take care of 4.1 pounds of 
water per square foot of heating surface per hour. 

A number of observations were made on locomotives in 
passenger service, provided with safety valves, the combined 
outlets of which would take care of from 3.64 to 4.06 pounds 
of steam per square foot of heating surface per hour, and no 
cases were found where the safety valves failed to properly 
relieve the boilers. The locomotives on which investigations 
were made carried 200 pounds gauge pressure, had 4,231 square 
feet of heating surface and 561% square feet of grate area. 

Past investigations have verified that Napier’s rule for the 
flow of steam may be safely taken for the types of muffled safety 
valves now on the market. 

It is, perhaps, superfluous to state that, having assigned proper 
values for safety valves, means should be provided for main- 
taining those values. In other words, the maintenance of proper 
areas of outlet should be a feature of safety-valve maintenance 
and repair. 

For the guidance of the designer, the valve manufacturers’ 
lists should show nominal size of valve, the outlet in square 
inches, under various pressures, and the capacity for discharge 
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of steam in pounds under the various pressures. For the guid- 
ance of the repair man, the lifts of valves under the various 
pressures should also be shown. 

In the discussion it was objected that the committee had not 


specified the lift of the valve in determining the area of the 
opening and that the method of determining this area should 
be more clearly specified. 

Upon request of one of the members, Mr. Gilbert stated that 
it was the custom on the New York Central on locomotives 
having two safety valves to set one at 2 lbs. pressure above the 
other and in cases where there were three safety valves the third 
one is set at 3 lbs. higher pressure than the second or 5 Ibs. 
higher than the first. 


Upon motion the report of the committee was accepted. 


SUPERHEATERS. 


In 1901, the Canadian Pacific Ry., under the pioneer leader- 
_ ship of Mr. Roger Atkinson, of the Canadian Locomotive Works, 
introduced the use of superheated steam on locomotives in Amer- 
ica. A few years later Mr. H. H. Vaughan extended the use, 
and the success of the superheater is 
due in a great measure to his push 
and energy. To-day we have reports 
from twenty American roads which 
have more or less engines equipped. 

The circulars asked for answers 
based on comparative tests made as 
to certain particulars. However, the 
circulars gequested that the data as 
to costs, etc., for superheater and 
non-superheater locomotives be taken 
from regular service records cover- 
ing a considerable period of time. 

Railroads enswering having super- 
heaters: American, 20; foreign, 2. 

Superheaters on American roads 
reported as follows: 



















bry Pye 








M. P, & SNS | ee 1 
eos Ry’s. of Mexico...... 1 
Northern Pacific ............. 36 
- ¥. gcomt. (2. 5: & M. S.).<.. 2 
regon Short Line........... 2 
ee ee 1 Goiler Tubes 
Pittsburg, Shawmut & Northern 1 
Southern is re ee 2 
RW vinnie wishes % ¥.0e%s'ee 21 
)  }. apRenaRR 1 Yrion Facitic Railroad 
Union Pacific Union Pacitic Type Superheater 


Total 


Railroads answering, but not having superheaters: 
34; foreign, 9 

Superheaters which are considered and number of engines re- 
ported, as follows: 


American, 





Number of Number of 


Types of Superheaters. Railroads Engines. 
ID i Sei kinins bh asian a6 12 7 
Churchward (England) ........ 1 61 
EE Se ret ee 6 13 
CE Sir Soc oatmeiae Raw 2 59 
Ge os Sine wae eee ean 1 104 
I te is is wap ssh chek ae $ 58 
SPN FEO ba 515 sc nie bwaieis's ee 1 1 
WOREREN-EIOLSEY oes ccc esse sens 5 491 

* Schmidt superheaters are used on 1380 railroads in Europe, and in 


service, or in course of construction, on over five thousand locomotives. 


[The report contains illustrations and brief descriptions of the 
various types of superheaters, all of 
this journal excep! the Pacific 
low.—Eb. | 


have been 
which is 


which 
type, 


given in 


Union given be- 


UNION PACIFIC SUPERHEATER, 


The Union Pacific superheater (see illustration) is of the 
smoke-box type, and in effect is the usual steam pipe trans- 
formed into a superheater by increasing the area and splitting 
it up into a number of small tubes. 

The steam pipe forms vertical headers of a crescent shape at 
the front and rear of the smoke box, and between them are 
placed 108 2-inch tubes, arranged horizontally. The ends of 
the tubes are fastened to the headers by the usual method of 


Tee. Head 










expanding with a roller, the roller being inserted in a hole in the 
header opposite the tube, which is afterwards closed with a 
screw plug. 

The steam passes into the top of the rear headers, thence for- 
ward through the tubes to the front headers, thence downward 
to steam-pipe connection to the steam chest. 

The more important items of running repairs, valve oil and 
coal, are arranged in tabular form, and the per cent. of saving 
or increased cost of the superheater is given, as follows: 


COST OF RUNNING REPAIRS PER 100 TON-MILES 
OR PER PASSENGER CAR MILE 


Per Cent. 
Per Cent. Increased 
Saving of Cost of 
Superheater Superheater 
Non- Over Non- Over Non- 
Roap. Superheater. Superheater. Superheater. Superheater. 
BALDWIN SUPERHEATER 
Comparisons not available, as superheater and 
Re ee er EP iancksa share < non-superheater engines do not run on 
\ same district. 
Central of Georgia....... .038 .046 pe 
.018 .026 
fille, yo) Maree rar eer Py 024 026 7 F oon 
Oregon Short Line....... 0234 .0225 i 4.0 
Southern Pacific ......... 059 .050 18.0 
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CoLte SUPERHEATER. 


Boston & Maine (Pass.).. .0725 .0641 ra 13.1 
Wheeling & Lake Erie. .0366 .0342 7.0 
Jacons SuPERHEATER. 

ee oe oe eee er re .124 161 23.0 









ScHMIDT Sevenineeen, 
\ .931 .027 Pare 14.8 
CBs hidowaneecnes ; 030 097 lp 111 
Great Northern (Pass.).... ; poy rt rd 110.0 
VauGHAN-Horsety SUPERHEATER. 
: 2 ‘ 
Canadian Pacific (Freight) ; oo. = ae 
Canadian Pacific (Pass.). oa} = ye — “io 
Ce SG kee. .0150 .0270 44.5 - 
COST OF VALVE OIL PER MILE 
Per Cent. 
Per Cent. "Cont of 
Saving of Cost of 
Superheater Superheate 
Non. Over Non- Over Non- 
Roap. Superheater. Superheater. Superheater. Superheater 


3ALDWIN SUPERHEATER. 


Oregon Short Line....... .00123 .00103 eae 19.0 
Southern Pacific ......... .00137 .00118 16.0 
Cote SuPERHEATER. - 

Wheeling & Lake Erie.. .00118 -00059 100.0 
" Scmneror SuPERHEATER. we 

Great Northern (Pass.). Tike yond — 92 5 
VauGHAN-HorsEy SuPERHEATER. ase 

Canadian Pacific (Freight) ; yon yet : 21.3 
Canadian Pacific (Pass.).. i gee oe 7 ‘ 
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COST OF COAL PER 100 TON-MILE OR PER PASSENGER 
CAR MILE 
Per Cent. 
Per Cent. Increased 
Saving of Cost of 
Superheater Superheater 
Non. Over Non- Over Non- 
Roap. Superheater. Superheater. Superheater. Superheater. 
BALDWIN SUPERHEATER. 
0114 .0122 6.5 
Ce Wi BW Bivaaccasvees ++ { “0108 ae on 
Oregon Short Line....... .200 -230 13.0 
Southern Pacific ......... .0135 .0135 na 
Cote SuPERHEATER. 
Wheeling & Lake Erie.... .0169 .0191 11.5 
Jacoss SUPERHEATER. 
, o/ Ge Saree .0116 .0170 31.8 
ScHMIpDT SUPERHEATER. 
.0105 -0130 19.2 
Cn Bi @ Givivivaccvcsscs "0109 0133 18.0 
5 9 
Great Northern (Pass.)... } ye yo nn 
VAUGHAN-HorsEY SUPERHEATER. 
Canadian Pacific (Freight) 4 yor a as 
, 2.2 
Canadian Pacific (Pass.).. : yr Qe =a 
Cia We We Eee vekecsscucas .0098 .0120 18.3 


TrouBLes REPORTED IN Repty To CrrcuLar LETTER. 
BALDWIN SUPERHEATER, 

A. T. & S. F—Some trouble with steam-pipe joints leaking; 
front end fills up. 

C. B. & Q.—No trouble. 

Central of Georgia—No. This engine has record of not having 
a single failure in making 30,595 miles. 

Erie—Front end fills up with cinders. Cinders also ruptured 
several superheater pipes so they had to be plugged. 

Nat’l. Rys. of Mexico—Front ends fills up with cinders. No 
remedy at present—experimenting. 

Oregon Short Line—No trouble. Twelve months’ service. 

Pennsylvania.—No trouble. 

Pittsburg, Shawmut & Nor.—Front end fills up. 

Rock Island.—Cinders cut superheater tubes due to sand-blast 
action. Front end filled up with cinders and engine does not 
make steam. 

Southern Pacific—No trouble. 

Union Pacific—No data. 


COLE SUPERHEATER. 

C. & N. W.—Very little. 

Boston & Maine.—Superheater flues at firebox end expanded 
and beaded instead of screwed. Gaskets leaked between 
headers and T-head; improved design has obviated this 
trouble. Superheater flues have given trouble by filling up; 
blower applied and works well. Other small defects, for in- 
stance, leaks at junction of the superheater pipes and return 
bends ascribed to defects of material rather than of design. 

New York Central.—A little trouble in roundhouse on account 
of keeping joints tight; not serious, however. 

Northern Pacific—Cinders in passing through tubes wear out 
return bends. Gaskets at connection between small super- 
heater pipes and main header give same trouble. 

Rock Island.—Had trouble with Field tubes stopping up. Changed 
to return-tube system and had no trouble. Had trouble 


with joints and fastenings. Recent designs obviate this 
trouble. 


ce 


Wheeling & Lake Erie—wNo. 
EMERSON SUPERHEATER. 


Great Northern.—Threaded pipes in return bends break off. Now 
welding pipe into the return bend. 


JACOBS SUPERHEATER. 


A. T. & S. F.—Occasional leaks in steam-pipe joints. Recent 
designs have joints on the outside. 


SCHMIDT SUPERHEATER. 


C. B. & Q.—Leaks in front end overcome by providing more 
secure fastening for the blocks connecting superheater pipes 
to the header and by bracing the header to smoke arch. 
Clinkers formed on back end of superheater pipes; cleaned 
off every trip. . 

European Railways.—So far as we know, neither the superheater 

itself nor the large smoke tubes have given any trouble in 

European practice. In a few isolated cases, the large smoke 

tubes have begun to leak at the fire-box side; in such cases, 

investigation has shown that the tubes were not properly 
expanded in the tube sheets, nor according to our recom- 
mendations. These defects have been easily remedied, after 
which no further difficulty was experienced. No difficulty 
has been experienced in European practice in keeping the 
joints of the superheater elements tight. An essential re- 
quirement, however, is that the bottom facing of the col- 
lector casting shall be properly machined and that the right 
kind of copper-asbestos gaskets shall be used for these 


joints; and, further, that the bolts shall be taken up after 
the engine has been for the first time under steam. In most 
cases the large smoke tubes have to be blown out every day 
to avoid clogging. But there are railroads, as for instance 
the Belgian State Railways, which blow the tubes out only 
every three days on the average. This largely depends upon 
the kind of fuel used. 

Great Northern—Yes. Gaskets leak, also threaded pipes in re- 
turn bend break off. Now welding the pipe into return bend. 

Northern Pacific—Cinders wear out return bends. Gaskets at 
connection between small superheater pipes and main header 
give same trouble. 


UNION PACIFIC SUPERHEATER. 
Union Pacific—No. 


VAUGHAN-HORSEY SUPERHEATER. 


Canadian Pacific—Originally gave trouble, due to unsuitable 
gaskets between superheater pipe and header fittings. Since 
remedied by using stronger style of gaskets. Nuts connect- 
ing pipes to fittings originally made of brass, found to cor- 
rode, were replaced by cast steel, and later by drop-forged 
nuts, which has overcome the trouble. Nuts slacked off 
remedied by using special nutlocks and by making closer 
fit of the threads. Cast-iron headers cracked, caused by 
faulty construction; has been remedied by improved design. 
The tubes blocked at the return bends; has been overcome 
by systematic inspection and using proper appliances for 
cleaning and blowing out tubes. 

C. B. & Q.—No more trouble than other engines. 

New York Central.—Practically no trouble. Old design of hold- 
er broke once or twice, but new design gives no trouble. 
Northern Pacific—Cinders in passing through tubes wear out 
the return bends. Gaskets at connection between small su- 

perheater pipes and main connection give same trouble. 

Union Pacific—No trouble. 


REDUCTION QF BOILER PRESSURE. 

The answers show that the general practice is to reduce the 
boiler pressure when superheater is applied; at the same time, 
where there is a considerable reduction made, the diameter of 
the steam cylinders is increased. On the A. T. & S. F., tandem 
compound engines have had the high-pressure cylinder removed 
when superheater was applied, and the boiler pressure reduced 
from 220 to 160 pounds. 

Where reduction of boiler pressure is made the general result 
shows a reduction of boiler repairs. 


LUBRICATION OF SLIDE-VALVE ENGINES. 

With the Baldwin superheater, four roads report slide valves 
on superheater engines as having no trouble in lubricating with 
superheat from I1 to 44 degrees. 

With the Schmidt superheater, Dr. Schmidt reports European 
practice: “Slide valves have been tried in a few instances on 
superheated-steam locomotives and to our knowledge they could 
be worked with a fair measure of satisfaction up to a steam 
temperature of about 450° F. The trouble experienced with 
higher degrees of superheated steam on slide-valve engines is 
due, in our opinion, not so much to the difficulty of lubrication 
as to valve warping at higher temperature and seizing on its 
flat seat.” 

With the Vaughan-Horsey superheater the Canadian Pacific 
reports that it is impossible to lubricate slide valves above 190 
degrees superheat. A heavier valve oil is used on superheater 
engines than on non-superheater engines. 

The Union Pacific has one slide-valve engine equipped with 
Vaughan-Horsey superheater, and has had trouble in lubricat- 
ing with a superheat of from 160 degrees to 219 degrees. 


LUBRICATION. 

Forced lubrication is found to be unnecessary with low and 
moderate degrees of superheat. Different kinds of pumps have 
been used on some roads when first installing superheaters and 
later on abandoned for the ordinary sight-feed lubricator. Of 
course, it is natural that superheater engines should show a 
little increase in the cost of cylinder lubrication over the non- 
superheater, but you can buy several pints of valve oil for the 
price of a ton of coal. In Europe, where a high degree of super- 
heat is the practice, it is found that forced lubrication is neces- 
sary. 

PISTON AND VALVE RINGS. 


The result from the majority of railroads indicates that it is 
unnecessary to use a special mixture in casting piston and valve 
rings. 

The New York Central, with the Cole and Vaughan-Horsey 
superheaters, uses a mixture containing more copper. 

The Canadian Pacific, with the Vaughan-Horsey superheater, 
reports “had difficulty at first; have made progress and are still 
experimenting.” 

The St. Louis & San Francisco report that they recently re- 
ceived twenty Pacific-type engines with the Emerson superheat- 





H 
a 
Fj 
3 
3 
# 
& 
* 
4 
i 
% 
| 





320 





AMERICAN ENGINEER AND RAILROAD JOURNAL. 








er. The cylinder packing that came with these engines gave out 
in about 1,500 miles. They are now using a special metal 

The Union Pacific, with Vaughan-Horsey superheater on a 
slide-valve engine, found it necessary to apply a bronze false 
valve seat. 

The Canadian Pacific gave results as to life of cylinder and 
valve packing rings for the year ending October, 1909. In 
freight service, packing rings on engines without superheater 
ran from two to three times as long as the rings on the super- 
heater engines. In passenger service the difference was not so 
great. In one case the life was the same, while in another case 
the life of rings on the non-superheater engines was nearly 
double that of the superheater engines. 


SUPERHEATED STEAM ON COMPOUND ENGINES. 


The Jacobs superheater on the Santa Fe is the only super- 
heater reported which superheats the steam between the high 
and low pressure cylinders on compound engines. These super- 
heaters are now in service on tandem, balanced and Mallet com- 
pounds. Tests on this road prove that greater efficiency can be 
obtained from a superheater giving superheat between the high 
and low pressure cylinders, than from superheater giving super- 
heat to high-pressure cylinders only. 


DAMPERS. 


The Baldwin, Emerson, Union Pacific and Jacobs superheaters 
have no dampers and experience no trouble from pipes burn- 
ing out. 

The Cole, Schmidt and Vaughan-Horsev superheaters have 
dampers on all roads reported, except the Great Northern 
(Schmidt superheater), where the damper interfered with the 
drafting and was taken out. The dampers are automatic in 
action, opening and closing as the throttle is opened or closed. 
They experienced no trouble from pipes burning out. 


DO BOILER TUBES ON ENGINES EQUIPPED WITH SUPERHEATERS 
GIVE TROUBLE? 


All reports show that boiler tubes on engines equipped with 
superheater give no more trouble than engines not equipped 
with superheater. 


PACKING ON PISTON AND VALVE RODS. 


The roads using Baldwin and Jacobs superheaters report that 
it is not necessary to use any special kind of packing on piston 
and valve rods. 

The New York Central (Cole superheater) reports a packing 
used with a higher melting point. 

The Great Northern (Emerson and Schmidt superheaters) use 
a special metal for rod packing when the temperature in the 
steam chest is above 600 degrees. 

The Canadian Pacific and New York Central (Vaughan- 
Horsey superheater) use a special kind of packing on outside 
admission valves. 

BOILER REPAIRS. 


The Canadian Pacific (Vaughan-Horsey superheater) was the 
only road from which were received figures showing cost of 
boiler repairs. 

Cost Per Engine-mile. 
Superheater. Non-Superheater. 

.19 cents .91 cents 

.83 cents .30 cents 

.65 cents .46 cents 

.47 cents .31 cents 


Class of Engine. 
4-6-0 — D 6 
2-8-0 — M 4 
4-6-0—E 5 
4-6-0—E 5 


Tests have been made on the Central of Georgia with Baldwin 
superheater; Santa Fe, with the Jacobs superheater; Southern 
Pacific, with the Baldwin superheater; Union Pacific, with 
Vaughan-Horsey and Union Pacific superheaters; Northern Pa- 
cific, with Cole, Schmidt and Vaughan-Horsey superheaters, and 
are presented in somewhat condensed form. 


CENTRAL OF GEORGIA RAILWAY CO. 


Engine Test—Southwestern Division Freight Service, July, 1909. 
Same fifteen carloads of coal hauled in each test; 
same engineer and fireman each test. 


Engine 1224. 
Baldwin Superheater. oa 
2-8-0 Type. 
Cylinders, 22 by 28 in. 
Weight on Drivers, 
143,290 lbs. 
Boiler Pressure, 160 Ibs. 
6 hrs. 45 mins. 
205,740 
24,200 


Engine 1222. 





2-8-0 Type. 
Cylinders, 22 by 28 in. 
Weight on Drivers, 
143,290 lbs. 
Boiler Pressure, 200 lbs. 
6 hrs. 45 mins. 

205,740 
23,700 
11.5 


Average or Total for 
‘ Two Trips. 
Time on road 
Ton-miles 
Total coal consumed, pounds 
Coal per 100 ton-miles 11.8 
Total wate: consumed, Ibs... 168,866 
Water per pound of coal.... 6.98 
Miles run to one ton of coal 16.5 


166,100 
7.01 
16.9 


The results from the Baldwin superheater on the Central of 
Georgia show no advantage of the superheater engine over the 
non-superheater engine. 


ATCHISON, TOPEKA & SANTA FE RY. 


Test of Jacobs High and Low Pressure Superheater on Tandem 
Compound Engine versus Same Class of Engine without 
: Superheater.* 


Engine 901. 
2-10-2 Type. 
Jacobs Superheater. 
Cylinders, 
19 and 82 by 82 in. 
Weight on Drivers, 
234,600 lbs. 
Superheating Surface, 1,868 sq. ft. ———————— 
Boiler Pressure, 220 lbs. Boiler Pressure, 220 lbs. 


1,221, 
30.4 


Engine 923. 
2-10-2 Type. 
Nonsuperheater. 


Cylinders, 
19 and 32 by 32 in. 
Weight on Drivers, 
234,600 Ibs. 


Speed, miles per hour 
Tonnage 
Lbs. of coal per 100 ton-miles 
Saving in coal 
Dry coal per I. H. P. hour.. 
Decrease per I. H. P. hour.. 
quiv. evaporation of water. 

Saving in water 
Superheat: 

High pressure 

Low pressure 


4.10 
7.81 


19.3° average 

95.0° average 
The superheat in high-pressure superheater averaged 19.3 de- 

grees and in low-pressure superheater averaged 95 degrees. The 

relative performance of superheated engine over non-superheated 

engine is as follows: 

Equivalent evaporation per pound of coal 


Coal per 100 ton-miles 
Coal per I. H. P. hour..... 


-7% gain 
19.6% gain, 
16.3% gain 
SOUTHERN PACIFIC RY. 


The Southern Pacific has made a test of the Baldwin super- 
heater versus a similar engine without superheater. The super- 
heat averaged 23.2 degrees. The relative performance of super- 
heated engine over non-superheated engine is as follows: 
Equivalent evaporation per pound of fuel 3.37% loss 
Ton-miles per pound of fuel. " 1.35% loss 
TORTIE RE TINE OE HMI S066 6.65.06 06 65-000 eeen beensiwaneed 3.32% gain 


UNION PACIFIC RY. 


The Union Pacific test of the Vaughan-Horsey superheater 
shows the superheat obtained at varying conditions of speed 
and cut-off. The maximum superheat is 219 degrees, with an 
average superheat of 185 degrees. 

The Union Pacific test of the Union Pacific type of super- 
heater shows the superheat obtained at varying conditions of 
speed and cut-off. The maximum superheat is 61.9 degrees, 
with an average superheat of 48.6 degrees. 

The tests on the Northern Pacific give the following results 
from the Cole, Schmidt and Vaughan-Horsey superheaters: 


NORTHERN PACIFIC RY. 


Test of Cole Superheater versus Same Class of Engine 
without Superheater. 


Engine 2137. 
Cole Superheater. 
Cylinders, 22 by 26 in. 
Weight on Drivers, 
146,300 lbs. 
Superheating Surface, 341 sq. ft. — 
Boiler Pressure, 200 lbs. Boiler Pressure, 200 Ibs. 
Speed, miles per hour 30.26 
Tonnage 556 599 
Pounds coal per 100 ton-miles 16.2 20.6 
Decrease 21.4% 
Coal per draw-bar H.-P. hour 4.91 
Decrease 25.0% 
Equiv. evaporation of water. 10.06 
Saving in water 1.2% 
Superheat 147° 


The relative performance of superheated engine over non- 
superheated engine is as follows: 
Superheat (average) 147 
Equivalent evaporation 1.2% gain 
Coal per draw-bar horse-power 25.0% gain 
CORE TEE BUS RA o.i0:55 sss Maken SES eee ae adae saree wesees 21.4% gain 


Engine 2136. 
Nonsuperheater. 
Cylinders, 22 by 26 in. 
Weight on Drivers, 
146,300 lbs. 


6.54 


9.94 


degrees 


NORTHERN PACIFIC RY. 


Test of Schmidt Superheater versus Same Class of 
Engine without Superheater. 
Engine 2137. 
Schmidt Superheater. 
Cylinders, 21 by 28 in. 
Weight on Drivers, 
153,504 Ibs. 
Superheating Surface, 248 sq. ft. —- - = 
Boiler Pressure, 200 Ibs. Boiler Pressure, 200 Ibs. 
15.74 


Engine 2136. 


Cylinders, 21 by 28 in. 
Veight on Drivers, 
153,500 Ibs. 


Speed, miles per hour 
Tonnage 2,429 
Pounds coal per 100 ton-miles : 5.92 
Decrease 

Coal per draw-bar H.-P. hour 
Decrease 

Equiv. evaporation of water. 
Saving in water 

Superheat 


5.64 


9.13 
1.0% 


The relative performance of superheated engine over non- 
superheated engine is as folows: 
Equivalent evaporation 
Coal per draw-bar horse-power 
Coal per 100 ton-miles 


. Superheat (average) 


“For full report of test see AMERICAN ENGINEER, June, 1910, page 233 
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NORTHERN PACIFIC RY. 


Test of Vaughan-Horsey Superheater versus. Same Class 
of Engine without Superheater. 


Engine 1609. 
Vaughan-Horsey Superheater. 
Cylinders, 24 by 30 in. 
Weight on Drivers, 


Engine 1561. 





Cylinders, 24 by 30 in. 
Weight on Drivers, 





261,500 lbs. 261,500 lbs. 

Superheating ne oy 326 sq. ft. ——-- 
‘ Boiler Pressure, 200 lbs. Boiler Pressure, 200 lbs. 
Speed, miles per hour....... 10.50 11.77 
ee ME CRT TEE CTORLE TORTS 2,073 2,034 
Pounds coal per 100 ton-miles 13.1 16.2 
EMRE as sactcenderekeas 19.1% 
Coal per draw-bar H.-P. hour 5.41 6.54 
DOE. ciusideneiueniaeds 17.3% 
Equiv. evaporation of water. 6.87 6.87 
Saving oe Web isaca veueruns —— ———— 
SUPEPHORE ccc ccvccicrscoces 121° 


The relative performance of superheated engine over non. 
superheated engine is as follows: 


Equivalent evaporation .........cccccccccccccccccccccceccces Equal 

Coal per draw-bar horse-power.........cesceceececcececcecces 17.3% gain 
Coal OOF TOD COMMNES. <5 5 ick cc seccdeseccvecweriedesesuess 19.1% gain 
Saperheat (GVETABE) 6 ccc cicccccccccscccccwcdscceccaseeeses 121 degrees 


RECOM MENDATIONS. 


The experiences gained by various railroads with superheated 
steam, which have been reported to the committee, indicate 
that the use of superheated steam on locomotives is both eco- 
nomical and practical. Many types of superheaters with varying 
degrees of superheat have been used to advantage in railroad 
service. In the United States there are about 60,000 locomo- 
tives, and from reports received there are 317 locomotives 
equipped with superheaters, or approximately five-tenths of one 
per cent. 

fluis is such a small proportion that it is evident that the use 
of superheaters is as yet in its infancy in this country. 

With this ia view, the committee feels that recommendations 
as to type of superheater or degree of superheat are not war- 
ranted at this time. 

The committee feels that this is a most important subject, and 
one that is worthy of much more time and consideration. 

The unanimous opinion of motive power and transportation 
officials is that the superheater engine gets its load over the di- 
vision in far better form and in better time than the non-super- 
heater, or, as one superintendent of motive power put it, “’Tis 
a more snappy machine all around.” 

Committee :—Lacey R. Johnson, Chairman; F. F. Gaines, R. 
D. Hawkins, H. W. Jacobs, W. J. Tollerton. 


Upon request of Mr. Vaughan, Mr. Hoffman, of the Schmidt 
Superheating Company of London, was granted the privilege of 
the floor. Mr. Hoffman spoke in part as follows :— 

Of all the data furnished by the committee, the figures 
given with relation to the saving in coal obtained by the 
various superheaters will probably be of the most interest to 
you. With the exception of a few railways, which have used 
superheaters for very low degrees of superheat all railways 
report a pronounced saving of coal, amounting to about 20 per 
cent on the average for simple engines. 

Only one railway, the Atchison, Topeka and Santa Fe, has 
made experiments with the application of superheaters to com- 
pound locomotives. The coal saving in their case is stated to 
have been more than 30 per cent. This is, of course, an ex- 
ceptionally high figure, especially if the moderate degree of 
superheat obtained with this particular type of superheater is 
taken into account. I believe the superheat amounted to only 
20 or 30 degrees on the high-pressure side and to about 100 
mage Fahr. on the low-pressure side. In European prac- 
tice, using superheaters which superheat the steam to more 
than 200 degrees, the best coal economy so far obtained by 
the application of a high degree of superheat to compound 
engines has been between I5 and 20 per cent. The high figure 
on coal saving given for the Santa Fe test above referred to 
is probably owing to the special conditions under which those 
particular engines were tested and are probably only the result 
of a test of short duration. In the American Engineer and 
Railroad Journal of June, 1910, I find a complete report of 
the tests with this particular engine and it is stated that 
the decrease in coal consumption averages 20.8 per cent for 
uperade runs and 11.5 per cent for downgrade runs; this would 
give an average of about 16 per cent. This would be more 
within the limits of the coal savings obtained with European 
compound engines. 

find a further note in the committee’s report concerning 
the application of superheated steam to compound engines, 
which says: “That the tests on the Santa Fe prove that 
greater efficiency can be obtained from superheaters giving 
Superheat between the high and low-pressure cylinders, than 


from superheaters giving superheat to high-pressure cylinders 
only.” 

‘The above note probably refers only to low degree super- 
heaters; in such case the result claimed would be quite nat- 
ural. Taking for example the steam pressure on the hign- 
pressure side at 220 lbs. per sq. in. and on the low-pressure 
side at 60 lbs. per sq. in., the temperature of the high-pressure 
steam would be about 395 degrees, whereas the temperature 
of the low-pressure steam would only be 307 degrees. A super- 
heater in the case referred to, which is only able to superheat 
the high-pressure steam 20 degrees, could probably superheat 
the low-pressure side more than 100 degrees and would there- 
fore be of greater advantage on the low-pressure side. But if 
a high degree superheater is applied, able to superheat the high- 
pressure steam, say 200 degrees, then it is better to superheat 
the high-pressure steam only, in order to get and maintain dry 
steam in both cylinders, the high-pressure side as well as the 
low-pressure side, whereas in the arrangement recommended 
by the Santa Fe the losses through condensation in the high- 
pressure cylinders are not abolished. Receiver-superheaters 
have the further disadvantage, that they must provide for a 
much bigger volume of steam to be superheated than a high- 
pressure superheater. The steam section in  receiver-super- 
heaters must therefore be much bigger, or else wire drawing 
of the steam in the receiver takes place. These are the prin- 
cipal reasons why, in about 500 compound locomotives equipped 
with the Schmidt superheater in Europe, only the high-pressure 
steam is superheated. 


Regarding the degree of superheat, the committee did not 
make any recommendations. In this .connection I refer you to 
the paper on “Locomotive Performances Under Different De- 
grees of Superheated Steam,” showing the amounts of coal 
used per horse power hour for different degrees of superheat. 
The curves show clearly that the steam and coal consumption 
diminishes as the superheat increases, and that there is very 
little economy obtained with low degrees of superheat, or as 
Prof. Benjamin puts it in his paper: “The first 80 or 100 
degrees of superheat does not make the same proportional de- 
crease in the coal consumption as do the second 80 or 100 
degrees increase.” 


I have here an official report of the Belgian State Railways, 
a road which has about 400 Schmidt superheaters in service, 
and which has had experience with Schmidt superheaters ex- 
tending over 5 or 6 years. It is officially stated that practically 
no coal saving has been obtained with low degrees of super- 
heat, i. e., with only 60 or 70 degrees. Mr. Schmidt has been 
advocating high degrees of superheat for the past 20 years; 
many scientific researches bearing on this question have been 
made and the same conclusion drawn. There are now nearly 
6,000 Schmidt superheater locomotives in service or in course 
of construction in Europe, all of them using high degrees of 
superheat. In Europe we have gone through a development 
similar to that which I believe you are going through now. 
When superheat on locomotives first came up, many experts 
believed that it was quite sufficient to get only dry steam in the 
cylinders. Later on it was believed that the steam would be 
superheated sufficiently high to remain dry during the cut-off, 
and now experts are glad if they have still some superheat in 
the exhaust steam. 

Comparatively little heat is required to superheat the steam 
to a high degree. If we take for instance steam of 200 lbs. 
pressure, about 1,200 heat-units would be required to gene- 
rate dry steam of this pressure. Taking the specific heat of 
superheated steam of 0.6, it would require an additional 30 
heat-units to superheat to 50 degrees and 120 heat-units to 
superheat to 200 degrees. In other words, there is required 
‘only about 7 per cent more heat-units to generate highly 
superheated steam of 580 degrees Fahr. than is required to 
generate a low degree of superheated steam of only 430 de- 
grees Fahr. Thus the additional heat expended in order to 
highly superheat the steam does not amount to anything com- 
pared with the greater advantage gained by the higher degree 
of superheat. 


The most important point in the whole superheater ques- 
tion is the increase in power obtained by the application of a 
superheater. This item is not mentioned in the different com- 
parison sheets of the report, but it is touched upon in the final 
conclusions, which state that “The superheater engine gets 
its load over the division in far better form and in better time 
than the non-superheater engine.” Giving you a conservative 
figure obtained in many years’ service with thousands of Schmidt 
superheaters, we can say that the increase in power obtained 
with a high degree superheater is between 20 and 30 per cent. 
In other words, one ton of iron in a well-proportioned super- 
heater engine gives 20 per cent more power than a ton of iron 
in a saturated steam engine. That is the principal reason why 
superheating has come into so much favor on European roads, 
and I believe it will prove the principal reason for the general 


introduction of superheated steam on locomotives in this coun- 
try. 
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F. J. Cole presented the following discussion :— 


“Superheating for locomotives has passed the experimental 
stage, and from figures contained in this report and other 
sources it can be demonstrated that the repairs and mainten- 
ance of the apparatus are very slightly, if at all, in excess of 
an engine using saturated steam. Because the demand for steam 


on the boiler to perform a certain amount of work is less when - 


superheated steam is used, the boiler repairs, especially in com- 
bination with the low steam pressure commonly used on super- 
heater engines, will more than offset any slight additional 
charge for the maintenance of the superheater apparatus. 

The conclusions of the committee are of considerable interest, 
especially the statement that “superheater engines get their 
load over the division in far better form and in better time 
than the non-superheater, and are a more snappy machine all 
around.” 

While it is a fact that the number of superheater locomotives 
running in the United States is very small in proportion to the 
total number, it is interesting to remember that one or two 
years ago where probably only one engine in a lot would be 
built with a superheater, it is now a very common thing to 
build 20 to 25 or more engines in one lot all equipped with 
superheaters. , 

The number of different types of superheaters built by the 
American Locomotive Company in service or under contract is 
as tollows-: 


Vaughan-Horsey 
Cole (old) 
“ (new) 
Schmidt 
Emerson 
I SS 5 ee uitien niin caw nares keke 


One of the most important possibilities of locomotives 
equipped with superheaters has not received the attention it 
justly deserves; namely, the increased hauling capacity and 
the greater efliciency which can be obtained than from locomo- 
tives using saturated steam. There is no doubt that this is 
the most important feature of all, and while great economies 
in fuel and water are obtained, yet the fact that for a given 
weight of locomotives having a high factor of adhesion it is 
possible to make a machine of at least 20 per cent greater haul- 
ing power, overshadows all other considerations. This is a 
fact of obviously more importance than the mere question of 
economies in coal and water. 


The most extensive discussion on the paper was presented by 
Mr. Vaughan as follows :— 


The committee’s report in connection with the coal-saving 
on the Canadian Pacific Railway is a little bit mixed. It gives 
42 per cent in one case and 3 per cent in another. These 
figures are widely varying. I understand that they have been 
obtained by following two engines. I have always objected to 
following an individual engine. I do not think our coal records 
are kept with sufficient accuracy to make comparisons between 
two engines of any value, so I had the figures compiled for a 
number of engines, some of which had been converted from 
10-wheel passenger engines which were originally built as 
simples. These engines have been running in and out lately on 
two divisions, and without any change whatever except with 
the addition of the superheater, which gives us a temperature 
from about 530 to 550 degrees. On our Quebec section the non- 
superheater engines used 2,500 tons of coal during the period 
for which the records were taken, and the superheater engines 
took 2,000 tons, so that it was a fairly good test, as it ex- 
tended over three or four months. The saving in fuel was 15.5 
per cent for the superheater over the non-superheater. On 
another section, involving rather less coal, the saving was 33 
per cent. I consider that excessive, and possibly due to the 
engines on that section having been through the shop later, or 
something of the sort. I see very little reason for questioning 
the figures we have got, and believe that you can depend on a 
saving of 10 to 15 per cent in freight service and 15 to 20 per 
cent in passenger service, by the use of superheater locomo- 
tives. 

In the use of superheaters in Europe, they reach tempera- 
tures up to 600 degrees and over. We are using temperatures 
of 520 to 580 degrees, what would be known in Europe as 
moderate superheat. If you want to get any real benefit from 
superheaters you must go to a reasonably high temperature. 
I would like to see all of our engines give a superheat of 550 
degrees, and, if possible, a little more. When you go up to 
that temperature you get the real benefits from superheating. 
When you use 40 degrees, 50 degrees or 60 degrees of super- 
heat you get a little better working engine, but you have not 
really got into the superheating business at all and are simply 
playing with it. You might as well get into the business and 
use a reasonable amount of superheat and get the results that 


are obtained from the use of a moderate or high degree of 
superheat on locomotives. 

The statement has frequently gone out in newspapers an‘! 
pamphlets to the effect that high superheating—and I believ- 
these statements refer to what I call moderate superheating—- 
involves a number of new processes in the locomotive, and in- 
creased cost of repairs, etc. According to our experience these 
statements are absolutely wrong. We have put superheaters 
on ordinary simple piston valve engines without any change 
whatever other than the putting of the superheater into the 
boiler, and we really find no difference in the maintenance ot 
the engine, with one exception, and that is the renewal of the 
piston rings. We have to replace piston rings more frequently 
on the superheaters than on non-superheating engines. The 
difference is especially noticeable in bad water districts, where 
there is considerable foaming. Both the piston and the valve 
rings wear out more quickly under these conditions on super 
heaters than on non-superheaters. We get from a month to 
six weeks’ service out of the rings in very bad water districts, 
while they average from two to three months in good water 
districts, and they run as high as twelve to fourteen months. 
I am of the opinion that the ring question is largely a ques- 
tion of material, and you can get from three to six months’ 
service in ordinary water from piston rings in superheated 
locomotives. 

The valve rings, which gave trouble on superheater locomo 
tives, did not give trouble in good water districts. We run our 
valve bushings, as a rule through two shoppings, and the rings 
are frequently run from shopping to shopping without atten 
tion. In other words, there is very little difference between the 
valve rings on superheaters and the valve rings on non-super- 
heater locomotives. 

We are unable to furnish figures as to the actual cost of 
repairs, for the reason that we have no simple engines with 
which to compare our superheaters. Based upon the size of 
the engine, or the tractive power, the cost of repairs of the 
superheater engine has been decidedly lower than the cost of 
repairs of simple engines. I have always felt that that result 
was due to the superheater being applied to locomotives of 
more modern type, and, of course, newer engines than the 
saturated steam-cngines, and consequently the figures were not 
reliable. I have, however, the cost figures for several months 
for these 10-wheel passenger engines equipped with the super- 
heaters, and the cost for repairing superheater engines was only 
3.47 cents a mile, and the non-superheater engines were 3.5 
cents, so that the cost was practically identical. 

That substantiates what we have always felt, and that is 
while there is a slight additional expense for the maintenance 
of superheater locomotives on account of piston rings, there 
is a slight gain from the fact that you are: always working 
dry steam, and these two things offset each other to a large 
extent. The only real additional expense in superheaters is 
a periodical testing of the front end. Our regulations call for 
a testing every three months to see that everything in the front 
end is tight. I do not know that it is entirely fair to call that 
an additional expense, because I do not think it is a bad thing 
to test the front end of the locomotive, whether it has a 
superheater or not. It is simply taking a proper precaution 
instead of waiting for failure. Before we adopted this method 
of testing we used to run through the summer months very 
successfully, but when the hard winter weather came on we had 
complaints of the engine being short of steam. We usually 
found the steam pipe leaking, or something of that sort. By 
making a periodic test in a systematic manner you overcome 
that condition, and keep the engines in good condition right 
along. I believe there is money in doing this. Another expense 
is keeping the tubes clean. We clean out the fire tubes every 
round trip, and, as far as I know, that is carried out religiously. 
It is only a half-hour’s work for a man, a cheap class of labor, 
and it is not a very great expense. 

As far as lubrication is concerned, we notice very little dif- 
ference in using sight-feed lubrication, between the superheater 
and the non-superheater. We do not use slide valves on 
superheaters. It has been tried many times, and in every case 
is is found to give trouble. You have practically got to put 
up with piston valves if you go to the superheater locomo- 
tive, and I do not know that there is very much objection to 
using piston valves. 

I have had the mileage made by the superheater locomotives 
in passenger service on the Canadian Pacific, Eastern lines, 
recorded for March and April. There were 790,000 miles made 
in the passenger service, and there was not a failure due to 
superheaters. That is a pretty good proof that there is no need 
for failures due to superheaters, if you will keep after them. 
Last year I gave figures that showed that we made over ‘wo 
million miles, and that there was no failure due to a super- 
heater, that is, a passenger failure due to superheater itse'?. 

It is a certain amount of satisfaction to me to feel that when 
we went into this business first we were criticised for put'ing 
so much apparatus in the front end. During the past few years 
everybody’s opinion seems to have changed on that, and ‘ere 
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seems to be no objection to puttiag in two or three front ends 
and filling them with apparatus. We have used the intermediate 
superheater, by which I mean a boiler with an evaporating sec- 
tion at the back, the superheater ir the middle. I won’t say a 
feed water heater, but a front section into which the water is 
delivered. That engine was originally built as a reheater engine; 
in other words, the superheater was put in between the high 
and low pressure cylinders. We subsequently changed it over 
and put the superheater ahead of the high pressure cylinder. 
With the superheater acting as 2 reheater, we were getting 
ninety degrees superheat in the low pressure steam chests. With 
the superheater ahead of the high pressure, we obtained from 
480 to 58 degrees in the high pressure steam chest; that is, a 
superheat of 100 to 200 degrees, varying, I think, according to 
the amount of water that was lifted by the engine, but we ob- 
tained very fairly uniformly 30 degrees of superheat in the low 
pressure steam chest. We didn’t make any test on the two 
engines with the two arrangements. Our opinion was that it 
simply was not necessary. You could tell by the engine, by the 
fireman, that there was no comparison between the compound 
engine using the superheater ahead of the high pressure cylinder 
and one using no superheat in the high and superheat in the 
low. It made a different engine out of it. We shall not worry 
very much about experimenting with reheating. If you can run 
with 100 to 150 degrees of superheat on a high pressure cylinder, 
you are fairly safe in knowing that you are going to have a 
certain amount of superheat in the low pressure steam chest, 
and that there will be sufficient there to entirely avoid any 
water troubles in the low pressure cylinder. I feel that if we 
put in so much of a superheater that we get more superheat 
than we want in the high pressure steam chest, there is no ad- 
vantage in going to reheating. We had better put all our 
heating surface where it does the most good. 

I would like to ask Mr. Cole where he has proven that lower- 
ing the steam chest pressure is an advantage. I can see that 
lowering the boiler pressure is an advantage, if the boiler pres- 
sure is so high that you are having an abnormal amount of 
trouble with the boilers. We ire running engines with two 
boiler pressures. In other words, we build a 21-in. engine with 
200 lbs. pressure, and a 2214-in. engine with 175 lbs. pressure. 
We really set the pops at 180 on the lower pressure engine, to 
avoid the objection made by the engineers that they couldn’t 
get the work out of the 175 Ib. engine that they did out of the 
200 lb. As a matter of fact, I think there was nothing to that, 
but their idea was that the more pressure they had, the more 
business they could do, it didn’t make any difference what the 
size of the cylinder was. In order to avoid criticism, we gave 
the other engine 5 lbs. more so that she could pull just a little 
more. I watched those engines very carefully, and I do not 
see either theoretically or practically, any advantage whatever in 
reducing the boiler pressure unless you want to do it to save 
the boilers. In good water districts we certainly do not have 
trouble enough with the 200 lbs. pressure to make it any serious 
advantage to go to 180. In bad water districts we do notice a 
difference and we ‘arrange to use engines with 175 or 180 lbs. 
pressure, but where you have reasonably good water, I fail to 
see any advantage whatever in teducing boiler pressures. I 
grant you that with superheated steam, you can reduce boiler 
pressures without losing efficiency, a thing that you could not 
do if you were using saturated steam; but I do not see any 
reason for obtaining greater efficiency, and I do feel most dis- 
tinctly that the lower pressure engines, with bigger cylinders, 
are not as fast or as good as engines with the high pressure. 
I do not believe there is any di‘ference in the pressure at the 
nozzle on either engine, and with the big cylinder you lose a 
greater percentage due to back pressure. 

We have not built our passenger engines with 180 lbs. pres- 
sure, simply because we felt that a 200 Ibs. engine was a faster 
and a better one. I have heard the statement made a number 
of times that you can obtain greater economy by reducing the 
boiler pressure, and I would like to know how it hag been proved 
out, and why it is. 


Other members reported satisfactory results with superheat- 
ers of various kinds. 

Mr. Cole in answering Mr. Vaughan’s question about low 
steam pressure stated that it was a matter of boiler repairs 
rather than a matter of superheating, in as much as any required 
temperature could be attained by the superheater in any case. 


STEEL TIRES 





Committee:—A. Stewart, chairman; A. S. Vogt, William 
Moir, E. D. Bronner, and H. D. Taylor. 

The committee appointed to consider specifications for steel 
tires has been in communication with the tire manufacturers, 
some of the committee visiting the tire works with the idea of 





trying to work out specifications which it would be possible to 
enforce and not impose unnecessary hardships on the manu- 
facturer or excessive cost to the purchaser. The results have 
not been encouraging, and we feel that any specification we 
could get up, to give any practical results, would require a test 
to destruction of at least one finished tire out of each heat. In 
view of the cost of carrying out a specification containing this 
requirement, we hesitate to offer it, and, unless it is the opinion 
of this Association that such a requirement, with the expense 
of enforcement, would be justified, we ask that the committee 
be discharged. 


Discussion.—It was clearly brought out by the remarks of the 
members that by far the greatest trouble is being caused by 
tires under tenders. Very few reported any trouble with driv- 
ing wheel tires, but practically every one that spoke had had 
difficulty with tender wheels. 

Mr. Vaughan was not in favor of adopting a specification 
and his investigation of the subject showed that in many cases 
the trouble is due to the temperature at which the tire is fin- 
ished. He was also of the opinion, although not positive, 
that the type of truck has some influence. On one very difficult 
division he had substituted the pedestal passenger type of truck 
for the previous diamond type and it greatly relieved the diffi- 
culty which, in his case, was confined almost entirely to service 
during the the winter months. 

Other members who had tried Vanadium steel for tires re- 
ported that they had not been able so far to discover any in- 
creased wearing qualities, although their experience as yet had 
not been very extensive. Some members who had tried the 4 
and 4% in. tires reported them not as successful as the 3% in. 
The character of the centre on which the tire is shrunk is also 
mentioned as having a considerable bearing on the life of the 
tire. 

Upon motion, the report of the committee was received and 
referred to the executive committee for such action as they saw 
fit to take. 


DESIGN, CONSTRUCTION AND INSPECTION OF 
LOCOMOTIVE BOILERS. 





Committee:—Theo H. Curtis, Chairman; H. W. Jacobs, A. 
E. Manchester, D. R. MacBain, A. W. Gibbs. 

The committee has not as yet had time to enable it to for- 
mulate rules and regulations covering the inspection of locomo- 
tive boilers, but it has thoroughiy investigated the subject of 
boiler explosions and failures and casualties to employees and 
others resulting therefrom. 

Blanks were forwarded to all of the principal railroads oi 
the United States, asking for information in regard to boiler 
inspection rules and regulations and also as to casualties re- 
sulting from boiler explosions of all natures, and attention is 
called to the following information received in reports from 157 
railroads replying to the question as to the number of boiler 
explosions and failures and casualties to employees and others 
resulting therefrom during the period from January I, 1905, 
to November 1, 1909. These 157 railroads own and operate 
43,787 locomotives and 157,169 miles of roadway, and during 
the period from January 1, 1905, to November I, 1909, they 
made 6,012,057,467 locomotive miles. We estimate that there are 
about 58,000 locomotives in service in the United States; there- 
fore, the reports which we have received cover about seventy- 
five per cent. of the total number of locomotives in operation in 
the United States. 

Explosions and failures of locomotive boilers are divided into 
five classes, as follows: 


Explosions of boiler shells, 
Explosions of fire boxes, 
Damage by burning, 
Rupture of flues, 
Boiler-fitting failures. 


Explosions of boiler shells and fire boxes, or damage by 
burning, etc., are usually due to low water. Of the failures re- 
ported, 98.3 per cent. were due to low water and 1.7 per cent. 
to other causes. 

Of the failures due to low water, 98.6 per cent. were due to 
the failure of the men handling or in immediate charge of the 
locomotive to maintain a proper supply of water in the boiler; 
the remaining 1.4 per cent. were due to other causes. 

Automatic devices, either to maintain the water supply or to 
act as an alarm when proper supply is not provided, have been 
proposed and given consideration, but it has been determined 
that such devices are unreliable and have had the effect of tak- 
ing away from the men in charge their accepted responsibility. 
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A statement of the explosions, failures and casualties is shown 



































below : 
Average Average Average 
per No. er No. In- per 
No. Year. Killed. Year. jured. Year. 
Low Water: . 
Explosion of boiler shells. 14 2.9 20 4.1 16 3.3 
Explosion of fire boxes... 246 50.9 127 263 144 29.8 
Damaged by burning...... 2,499 517.0 15 3.1 57 11.8 
Ruptured flues ........... 66 13.6 0 0.0 3 0.6 
Fitting failures .......... 25 5.2 0 0.0 4 0.8 
Other Causes: 
Explosion of boiler shells. 6 1.3 10 2.0 . 1.4 
Explosion of fire boxes... 2 0.4 1 0.2 1 0.2 
Damaged by burning..... 40 8.3 1 0.2 1 0.2 
DN Sseb ss esncbes ss 2,898 599.5 174 35.9 233 48.1 


In the above table, of the 407 killed and injured, 386, or 948 
per cent., were due to accidents caused by low water, while the 
remaining 21, or 5.2 per cent., were from other causes, some 
of these being the result of or incident to wrecks, and a small 
number are thought to be due to accidents caused by defects in 
design, material, workmanship or the physical condition of the 
boilers or fittings, but it is doubtful if any of them could have 
been prevented by any method of inspection in addition to that 
which is now in force. 

In addition to the failures as shown above, there were alsu 
other failures, as follows: 





No. No. Killed. No. Injured. 
Se a eee 3,204 8 o2 
Boiler fitting failures............. 1,609 2 51 
BE ban eusos DXuvbs ee censom 4,813 10 72 


In analyzing the accidents due to the latter causes, attention 
is invited to the item of ruptured flues, shown to be 3,204. This, 
however, covers the record of an average number of 42,200 
locomotives per annum for a period of four years and ten 
months. Assuming 250 flues to each locomotive boiler, the re- 
sult shows one flue failure per year to each 15,912 flues in ser- 
vice, or, stated in other terms, the percentage of flue failures 
to the number of flues in service is six one hundred thousandths 
of one per cent. 

Both of the above comparisons constitute an excellent en- 
dorsement of the present high standard of physical condition 
of American locomotive boilers, and show how small an op- 
portunity there is to improve the present practice of railroads. 

Of the 1,634 cases of boiler fitting failures reported, 1,609 are 
somewhat indefinite and apparently include failures occurring 
from causes other than the primary failure of the fittings, such 
as wrecks or other external accidents, many of them doubtless 
being of a minor character. 

At the time the different railroad companies were asked for 
information as to boiler explosions, casualties, etc., they were 
also asked to supply copies of their rules and regulations for 
the care and inspection of locomotive boilers. A review of 
such rules and regulations as were submitted shows that a very 
thorough and vigorous inspection of locomotive boilers is be 
ing maintained and recorded, and the rules prescribe very thor- 
ough instructions as to the proper care of the locomotive boilers. 

These rules and regulations plainly show that different locali- 
ties require different rules and regulations for the care and in- 
spection ef locomotive boilers. 

In some localities the water that is obtainable for use in these 
boilers is very detrimental to the boiler; therefore, very fre- 
quent inspections must be made, while in other localities the 
water conditions are very favorable and the period between in- 
spections may be longer. In a general way, the rules and 
regulations for the care and inspection of the boilers must be 
made to meet the conditions under which the boilers are being 
operated, and no general rules will apply in a practical way. 

From Senate Document No. 682, the following information was 
obtained: The average number of employees killed and injured 
per annum, on account of boiler explosions on locomotives, 
for the period from August I, 1903, to November 1, 1908, was 
49.7 employees and others killed and 134.2 injured. This Sen- 
ate document covered a period of five years and three months 
and includes all the locomotives in use during that time. 

During the period from January 1, 1905, to November 1, 1909 
(four years and ten months), the replies from 157 railroads, 
having 43,787 locomotives, with a mileage of 6,012,057,467 miles, 
show that for said period the average number of employees 
killed and injured per annum was 38.0 killed and 63.1 injured. 
As the roads replying only represent about seventy-five per 
cent. of the locomotives in the country, it will be assumed that 
the figures represent about seventy-five per cent. of the casual- 
ties, which would make these figures approximate those fur- 
nished by the Government as to the number of persons killed 
and injured. 

This report was given a very lively discussion, which, how- 


ever, was of such a nature that a motion was carried to submit 
it to the executive committee before permitting its publication. 





















































































































































































































































WIDENING GAUGE OF TRACKS AT CURVES. 





Committee :—F. M. Whyte, Chairman; F. C. Cleaver, W. H. 
Lewis. ; 

Various joint meetings have been held and the committee of 
this Association has from year to year reported progress to the 
convention. At the present time, however, it is possible to make 
the final report for your approval. The substance of the report 
was reported by the American Railway Engineering and Main- 
tenance of Way Association, at their meeting last winter, and 
was adopted, so that, inasmuch as the subject interests that de- 
partment more than it does the Motive Power department, it 
would appear to remain for this Association only to approve the 
— and the action taken. The recommendation is as fol- 
Ows: 

“Curves eight degrees and under should be standard gauge. 
Gauge should be widened % inch for each two degrees or frac- 
tion thereof over eight degrees, to a maximum of 4 feet 9% 
inches for tracks of standard gauge. Gauge, including widening 
due to wear, should never exceed 4 feet 9% inches. 

“The installation of frogs upon the inside of curves is to be 
avoided wherever practicable, but where unavoidable the above 
rule should be modified in order to make the gauge of the track 
at the frog standard.” 


On motion of Mr. Seley the report of the committee was 
adopted and the committee was discharged. 


CONSOLIDATION. 


The report of this committee is reprinted in abstract, in con- 
nection with the proceedings of the M. C. B. Association, on 
page 282 of the July issue. 

Discussion—Inasmuch as the M. C. B. Association has placed 
the report of the committee on the table for a year and 
referred the matter to the executive committee for an inves- 
tigation of the legal features involved this association followed 
the same procedure. 








CAR PERFORMANCE OF BEACH BATTERY CAR* 





The following is the performance of the Beach Storage bat- 
tery car from March 2 to June 2, 1910, on the 28th Street Cross- 
town Line in New York City, operating in passenger service 
with a regular schedule of 4.77 m.p.h., and 8 stops per mile 
between the east and west side ferries, and with only one bat- 
tery charge per day. During this time there were no interrup- 
tions of service, the car operating in all kinds of weather with 
snow, sleet and rain. There were no repairs necessary except 
replacing one motor brush and replacing eight lamps. 


CRS Ot NE MERE BSc. caisson is chacsex boone alee ous eee ede 90 
AONB POON ic cords <b G aig wee Saha eS SRS Very poor, no maintenance 
RAY OMNE sic K6e sks vs cei ns Kate han Ge eSae ods suk okeee ened 47 to 109 Ibs. 
PRORMIIE EINER EE OER oie: dis'e orks vis cee a Sakina Saemocssedewe tua 3% 
RONEN IRL MOEN CMI RINE do 0 ss wig oder Biv SIA Rares a ais wae 3,000 
PN MIReR Oe UNWOR VET EER Sieg asi5 a 6.0/0, dw Sin sis cdc dee eeees 46 
PRE ASE -AOUUE, IMR Sa 554. ls'e dues oe aude neuen ede cuasaawotin 4.77 
ve NR 6 aa iia Soin iSeries aE Seo oreee ee Single truck 


Re POC NAMED ciclo oleae SAU Se Kane Cao ee ee Edison 
Number of cells, driving 


SC CT EE TT Cee eres 100, A-8 
TUE CE CONG NINES 520 <5 5 8S Rd lididced bexeiwe odaniwacees 5 
Mileage capacity of car per battery charge...........ccccccceceee 86 
PU EMRNNINN PINE, MMIC cs Sai ciara s\n v.00 54.5 show kis ca Qwiaiactoaeete dies eine 15 
Charging period of battery, hours........ ......... 7 at 193.3 V., 30 Amp. 
SDI MNCS REM 5 choad Uncles vc ieimicln ba se pln vieteian bia a Oise eae 26 
WV CHEME OE COT COMIIOUE. TB 0.566 6S c hcdc dads xe cdewl oxawe ewes 10,000 
Fn en) ae |. Fe ee ee re 2,400 
Maximum number of passengers, 5-23-10.......... ccc ccccccceeece 7 
FVETRBS MUMMDET GE QAMNCRBETE, 6 o.5 6 < 56:5's'c ac kacnech<ccteddarvesenan 15 
Car miles covered during the Periods oiooisocc ic cccicessevceecvecce 5,512.50 
RK eee ENE ove KA ran G Ae ROR e eek a Dasa dew aie e wi gnweeennes 57.25 
Battery intake per day, watt hours......ccccccdecccccdcccccccece 41,054 
Current consumption per day at brushes, watt hours.............. 25,453 
Ave. current consumption per car mile based on battery intake, w.h. 717.80 
Ave. current consumption per car mile at brushes, w, h............ 527.40 
Ave. current consumption per ton mile based on battery intake, w. h. 99.70 
Average current consumption per ton mile at brushes, w. h........ 73.20 
Running speed between stops. m. p. h.....cccccccccccccccceecs ee 5.74 


“ For general description see p. 194, May, 1910. The size of batt cells 
has been changed to A-8. = 





MASTER CAR BUILDERS ASSOCIATION 


FORTY-FOURTH ANNUAL CONVENTION. 


(CONTINUED FROM PAGE 288.) 


TESTS OF BRAKE SHOES. 


Committee :—W. F. M. Goss, Chairman; William McIntosh, 
J. R. Onderdonk. 

In addition to its usual duty of investigating the properties of 
brake shoes, the committee has also been requested by the Execu- 
tive Committee of the Association to consider and report upon 
the standards applying to brake beams. This report accordingly 
deals with both subjects. 

BRAKE SHOES. 

Routine Tests—Since the presentation of its last report the 
committee has received from Mr. B. P. Flory, of the New York, 
Ontario & Western Railway Company, one brake shoe to be 
tested to determine its frictional qualities. The results of the 
tests are presented in Appendix C. 

Researches of the Year—Previous to 1907, the work of the 
committee consisted chiefly in determining the frictional qualities 
of brake shoes and in recommending specifications concerning 
their coefficients of friction. In 1907, and again in 1908, the re- 
searches of the committee were extended to include an investi- 
gation of the wearing qualities of shoes. In the reports of 1907 
and 1908 there are presented certain data concerning the wear of 
shoes which, however, were not considered sufficient to warrant 
any recommendation concerning a 
specification with respect to wear, 


Association. The coefficient of friction has been determined on 
a cast-iron chilled wheel in effecting stops from an initial speed 
of forty miles per hour under three brake-shoe pressures, namely, 
2,808, 4,152 and 6,840 pounds. The coefficient of friction has been 
determined on a steel-tired wheel in effecting stops from an in- 
itial speed of sixty-five miles per hour under shoe pressures of 
2,808, 6,840 and 12,000 pounds. The fourteen shoes sent to the 
American Brake Shoe and Foundry Company were also tested 
on the steel-tired wheel under intermediate and higher pressures. 

The results of these tests, which are included in the reports of 
Purdue University and the American Brake Shoe and Foundry 
Company, have been summarized and are displayed in Table 2. 

The coefficients of friction obtained by the American Brake 
Shoe and Foundry Company on their testing machine are, at 
the lower pressures, about the same as those obtained upon the 
Master Car Builders’ standard machine; but at the higher pres- 
sures they are considerably lower. The explanation for such 
differences probably lies in the fact that the flywheel of the for- 
mer machine is heavier and has, at a like speed, greater kinetic 
energy than the flywheel of the standard machine. As a result 
of this, the stops made with the former machine are longer and 
result in greater heating of the shoe. Because of this difference 
in the construction and in the characteristics of the two testing 
machines, the committee has limited its consideration to the re- 
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mation. 

These shoes have been tested 
under the following schedule: 

A. Tests to determine the coefficient of friction of the shoe 

under the current specifications. 

B. Tests to determine the loss in weight of the shoe under 

repeated applications. 

C. Tests to determine the loss in weight of the wheel under 

the repeated application of the shoe. 

The fourteen shoes submitted to the Master Car Builders’ 
laboratory at Purdue University were subjected to the entire 
chedule. The detailed report submitted by the authorities of 
urdue University is included as Appendix A (not reproduced 
ere). The shoes submitted to the American Brake Shoe ‘and 
Youndry Company were tested only for coefficient of friction, and 
ihe report of these tests is included as Appendix B (not repro- 
cuced here). 


COEFFICIENT OF FRICTION 


_ Each of the twenty-eight shoes has been tested to determine 
its coefficient of friction under the current specifications of the 


TABLE I.—INFORMATION FOR SHOES USED IN TEST. 


sults obtained in the labor:tory of the Association at Purdue 
University, in determining upon its recommendations concerning 
coefficients of friction. 

From its consideration of the results obtained upon the cast- 
iron wheel the committee has decided to recommend that shoes 
when tested upon a cast-iron wheel, in effecting stops from an 
initial speed of forty miles per hour, shall develop a mean coeffi- 
cient of friction of not less than 

22 per cent. when the brake-shoe pressure is 2,808 pounds. 
16 per cent. when the brake-shoe pressure is 6,840 pounds. 

The only change from the current specification involved in this 
recommendation is the omission of the specification at the inter- 
mediate pressure of 4,152 pounds. With rare exceptions, the shoe 
which meets the specifications at the two pressures stated will 
also meet them at the intermediate pressure, and the test at the 
third pressure is, therefore, considered to be unnecessary. 

The current specifications require shoes to be tested on the steel- 
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TABLE 2 


THE MEAN COEFFICIENTS OF FRICTION DEVELOPED BY EACH 
OF THE SHOES ON BOTH THE CAST IRON WHEEL AND THE STEEL-TIRED WHEEL 


B. On the steel wheel.—At a con- 
stant speed of 20 miles per 
hour and at a shoe pres- 
sure of 2,808 pounds. 

C. On the steel wheel—lIn effect- 
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MEAN ° COEFFICIENT 
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tired wheel at three different pressures. For the reasons just 
stated. the committee believes that tests under two pressures will 
be sufficient. In order to have the test conditions more nearly 
like those which prevail in practice, it seems desirable that the 
higher of these two shoe pressures should be 12,000 pounds. The 
committee accordingly recommends that shoes, when tested upon 
a steel-tired wheel, in effecting stops from an initial speed of 
sixty-five miles per hour, shall develop a mean coefficient of fric- 
tion not less than 

12% per cent. when the brake-shoe pressure is 6,840 pounds. 

II per cent. when the brake-shoe pressure is 12,000 pounds. 
This recommendation involves dropping from the current speci- 
fications the tests at pressures of 2,808 and 4,152 pounds and 
substituting therefor a test at a pressure of 12,000 pounds. The 
test at 6,840 pounds shoe pressure is retained; but the coefficient 
is increased from 12 per cent. to 12% per cent. 

The Association has, for some years, specified that the rise in 
the coefficient of friction at the end of a stop should not exceed 
7 per cent. The experience of the laboratory during the past 
four or five years indicates that a shoe which meets the specifi- 
cation concerning the mean coefficient also generally meets this 
requirement concerning the final 
coefficient. Whenever a shoe de- 
velops a final coefficient of fric- 


TABLE 3.—TEST TO DETERMINE 


wheel were weighed to determine 
their loss. With two of the shoes, the number of stops was 
reduced to six instead of nine. 

The results of the tests to determine shoe wear are sum- 
marized in Table 3, and the results of the wheel-wear tests are 
shown in Table 4. 

Results of the Tests on Wheel Wear—At a shoe pressure of 
2,808 pounds, the only shoe which produced an appreciable wear 
on the cast-iron wheel is the Congdon shoe, No. 286. It is some- 
what significant that this is the shoe showing the least shoe 
wear. During the tests on the steel wheel, at a pressure of 2,808 
pounds, only two shoes caused any considerable wear of the 
wheel. These are numbers 286 and 288, both Congdon shoes. 
Shoe 286, which was given 300 applications to the wheel, cut four 
V-shaped grooves about 1-32 inch deep and several smaller ones 
around its entire circumference. Shoe 288 had scored the wheel 
in a similar manner with five grooves after 100 applications. Dur- 
ing the tests on the steel wheel at a pressure of 12,000 pounds, 
only two shoes produced any wear whatever on the wheel, and 
this was quite inconsiderable in amount. These shoes are Nos. 
304 and 306, both Pittsburgh composition shoes. These two, how- 
ever, did not score the wheel. 


SHOE WEAR. 
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TABLE 4 


RESULTS OF THE TESTS MADE TO DETERMINE WHEEL WEAR 
AT THE LABORATORY OF PURDUE UNIVERSITY. 
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Conclusions Concerning Wheel Wear—tThe results seem to 
warrant the conclusion that none of the ordinary shoes in service 
are likely to cause any appreciable wear-.on the cast-iron wheel. 
The wear on the steel wheel, while greater than on the cast-iron 
wheel, is likewise almost inconsiderable, except in the case of the 
two insert shoes above cited. The committee regards the scoring 
of the wheel in these two cases as more or less accidental, and 
experience with insert shoes in service seems to warrant this 
opinion. After consideration of all the facts here presented, the 
committee has concluded that no serious wear of the wheel is to 
be expected from the action of any of the shoes now in ordinary 
service, and it, therefore, considers any recommendation concern- 
ing wheel wear to be unnecessary. 

The committee regards the reassurance which proceeds from 
such conclusions as ample return for the effort and expense 
which have been entailed by its research concerning the effect of 
brake shoes upon the wheel. Such conclusions also clear the way 
for a recommendation concerning the wear of the shoes them- 
selves, which, until now, the committee has felt unable to make. 

Resulis of the Tests on Shoe Wear.—tThe wear is represented 
in terms of weight lost by the shoe per 100,000,000 foot-pounds 
of work done. These weights may be accepted as measures of 
the relative durability of all of the shoes except the composition 
shoes, Nos. 304 and 306. The density of the shell and filler of 
these two shoes is less than that of the metallic shoes in the ratio 
of 1 to 2.4. To compare the durability of these shoes with the 
durability of the others, their actual loss in weight should, there- 
fore, be multiplied by 2.4. 

The facts may be generalized as follows: 

a. The shoes tested present great variation in their wearing 
qualities, the ratio between the poorest and the best shoe 
being as great as I to 6. 

b. The relative resistance to wear exhibited by different shoes 
is somewhat affected by the severity of the application. 
Of a series of shoes, the one which suffers least from 
wear at light pressures may not be the one which suf- 
fers least under a heavy pressure. 

c. All shoes tested wear more rapidly on a steel-tired wheel 
than on a cast-iron wheel, when tested under like pres- 
sures. 

d. In general terms, it may be stated that the shoes which 
show a wear greatly below the average are those which 
cause wear in the wheel. 

e. All shoes show greater wear, per unit of work performed, 
when applied under the higher pressure. The ratio is 
occasionally as great as I to Io. 

Recommendations Concerning Shoe Wear.—The committee 

recommends : 

That on the cast-iron wheel the shoe wear be determined by 
making 100 applications of the shoe to the wheel, under a pres- 
sure of 2,808 pounds, and at a constant wheel speed of twenty 
miles per hour; at each application the shoe to be in contact with 
the wheel during 190 revolutions and out of contact during the 
succeeding 610 revolutions. 

That, under these conditions, the shoe shall lose in weight not 
more than 08 of a pound for each 100,000,000 foot-pounds of 
work done. 








That, on the steel-tired wheel, the shoe wear be determined by 
making ten stops from an initial speed of sixty-five miles per 
hour, and under a shoe pressure of 12,000 pounds. 

That, under these conditions, the shoe shall lose in weight not 
more than 4.0 pounds for each 100,000,000 foot-pounds of work 
done. 

That, in the case of non-metallic shoes, these limits of wear 
be reduced in the ratio of the density of their abraded parts to 
the density of cast iron. 

Only one of the shoes tested on the cast-iron wheel and one 
of those tested on the steel wheel fail to meet the proposed 


specification. The shoes which develop a high coefficient of 
friction are also those which are likely to show the greater wear, 
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and if, therefore, the proposed wear limits are made more exact- 
ing than is here proposed, almost all of the shoes which pass 
the specifications for coefficient of friction would be rejected 
under the specifications for wear. 

For these reasons, the committee concluded that the wear lim- 
its should not be made more exacting than is proposed in the 
recommendations above; and it believes that the proposed wear 
specifications, when combined with the specifications concerning 
coefficient of friction, will serve their main purpose of protect- 
ing the purchaser against the unusually soft shoe. 


SHOE GAUGE AND THICKNESS OF INSERTS. 


Shoe Gauge——The Association has a standard gauge for the 
brake head. Since the back of the shoe must fit this head, the 
committee believes that a limit gauge for the back of the shoe 
ought also to be added to the standards, and it proposes for 
this purpose the gauge shown in Fig. 1. 

Thickness of Inserts—In many insert shoes the inserts are so 
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thin that they are either worn through or drop out during the 
first quarter of the life of the shoe. The committee believes 
that inserts should be made as thick as the processes of manu- 
facture will permit, and it recommends that in no case should 
the thickness of the insert in the new shoe be less than one- 
half of the total depth of the shoe. 


BRAKE BEAMS. 


After a study of all previous actions, the committee decided 
to limit its consideration of changes in standards to—(1) size 
of the hanger hole in the brake head, (2). certain changes in the 
specifications for beam tests, and (3) limiting dimensions gov- 
erning the outline for brake beams. Suggestions concerning the 
three items were embodied in a circular of inquiry which was 
sent to the members in January. 

The committee has invited the manufacturers ot brake beams 
to send representatives to its meetings, and representatives of the 
following companies have been present during certain of its dis- 
cussion : 

The American Steel Foundries. 

The Chicago Railway Equipment Company. 
The Damascus Brake Beam Company. 
The Davis Brake Beam Company. 


The suggestions made by these representatives have been given 
due consideration along with the replies received to the circular 
of inquiry. 

Brake Head Hanger Hole.—In the circular it was proposed to 
increase the size of the hanger hole sufficiently to permit the 
use of a I-inch hanger as well as the 7%-inch hanger. The change 
was suggested on account of the breakage of the 7%-inch hanger 
under some conditions of service. To the inquiry on this point 
seventeen replies were received, twelve of which advocated the 
proposed change. In the five other replies the change is op- 
posed only on account of the increased play which would be al- 
lowed when a %-inch hanger would be used in the larger hole. 
In some of these replies the 7%-inch hanger is held to be suf- 
ficiently strong, especially if it he made with a larger fillet at 
the bend than is at present customary. After considering all the 
replies, the committee has decided to recommend the proposed 
change, and it believes that the edges of the hole ought also be 
rounded out to permit the use of a filleted hanger. It, accord- 
ingly, recommends that the present standard brake head be so 
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modified as to conform in these respects to the head shown in 
Fig. 2. 

Specification for Tests—The committee has reconsidered the 
current test specifications, and it believes that changes are de- 
sirable in the two respects referred to below. 

The present specifications require that, as a preliminary w 
the deflection tests for both the No. 1 and the No. 2 beams, a 
load of 6,000 pounds be applied and then released; after which 
the load for producing deflection is applied. The committee 
believes that the preliminary load for the No. 1 beam should be 
reduced to 4,000 pounds, and it so recommends. It is thought 
that the change will result in more careful assembling of the 
beam. 

The current specifications require no test for the ultimate 
strength of the beam. On account of the diversity in beam de- 
signs the deflection test gives but little information concerning 
their ultimate strength. The committee, therefore, considers it 


desirable that the beam be finally tested to destruction, and that 
under this test the maximum load borne shall not be less than 
20,000 pounds for the No. 1 beam, 
38,000 pounds for the No. 2 beam, 
and it recommends that such tests be added to the specifications. 
Paragraph 2, under “Brake Beams,” on page 590 of the Pro- 
The 


ceedings for 1900, is in conflict with the test specifications. 
committee recommends that it be omitted. 

Brake-beam Limit Outline.—In its circular, the committee pro- 
posed the establishment of an outline which should serve to limit 
the dimensions of the beam. The purpose of the suggestion is to 
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facilitate replacements of beams on cars in interchange. To 
thé inquiry on this matter fifteen replies were received, in none 
of which was the feasibility of establishing such a limit called 
in question. The beam manufacturers have likewise endorsed 
the proposal. After consideration of the replies received from 
the railway companies and of the dimensions submitted by the 
manufacturers, the committee has prepared the outline which 
is represented in Fig. 3. It recommends that the Association 
adopt as a standard this outline within which all parts of the 
No. 2 beam must fall, it being further understood that the rec- 
ommendation is to apply only to beams used on cars built after 
January 1, 1908. 

Use of the No. 2 Beam.—The committee believes that the use 
of the No. 2 beam should be required on cars of more than 
35,000 pounds light weight. The current standards are open to 
misrepresentation at this point. It, accordingly, recommends 
that the paragraph on page so91 of the Proceedings for 1909. 
which reads, “Beam No. 2 to be suitable for cars exceeding 
35,000 pounds light weight,” be changed to read: “Beam No. 2 
must be used on cars of more than 35,000 pounds light weight, 
and it may be used on cars of 35,000 pounds light weight or less.” 

An Editorial Change in Current Standards.—On page 591 of 
the Proceedings for 1909, the last paragraph under the heading 
“Brake Beam Specifications and Tests” reads as follows: “On 
cars built after September 1, 1909, it will not be permissible to 
hang brake beams from any portion of the body of the car.” The 
committee believes that this statement would more appropriately 
appear under the heading of “Brake Beams” in the preceding 
section, and recommends ‘that it be shifted to that place. 

Inside Hung Beams.—The Committee on Brake Beams, re- 
porting in 1906, suggested for recommended practice that “all 
beams be inside hung.” The whole report of this brake-beam 
committee was referred to the Committee on Standards, who, 
reporting in 1907, approved the recommendation noted above, 
provided it were construed as not requiring outside hung beams 
then in service to be changed. 

All other recommendations of the Committee on Standards, 
except this one item, were submitted to letter ballot in 1907. 
There is nothing in the discussion before the convention to war- 
rant this omission from the ballot, and that it was not there 
included is probably due to an error. Your committee, there- 
fore, recommends that this provision be restored to the recom- 
mended practice of the Association. 


Discussion—Mr. Burton asked for information concerning the 
coefficient of friction and wear resulting from continuous con- 
tact between the shoe and wheel in heavy grade service. Prof 
Schmidt, who, in the absence of Dr. Goss, presented the com- 
mittee’s report, answered by saying that while no tests had been 
made directly covering this feature, there was no question but 
what the coefficient of friction decreased as the shoe got hot. 

Mr. Young asked for information concerning the question of 
brake shoes on steel or steel tired wheels in freight service. He 
also drew attention to the fact that this committee gave results 
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from 12,000 lbs. brake shoe pressure, while the committee on 
brakes recommended 18,000 Ibs. shoe pressure. Prof. Schmidt 
stated that the results for 12,000 lbs. would hold for 18,000 Ibs. 
shoe pressure. He also said that the results on steel tired wheels 
in the report he thought would cover freight service as well as 
passenger. 

The committee’s report, as far as it refers to brake shoes, was 
then ordered to be referred to letter ballot. 

The section of the report dealing with brake beams was 
amended by Mr. Seley, allowing a slight vartation-from the 
.0625 inch deflection permitted, and in that form was ordered 
submitted to letter ballot. 


SPLICING UNDERFRAMING. 


Committee :—R. E. Smith, Chairman; W. F. Bentley, I. S. 
Downing, H. L. Trimyer, F. A. Torrey. 

The committee was continued from last year to investigate 
the following subjects: 

(a) Maximum amount of sill splicing allowable, as referred 
to in Rule 65 of the Rules of Interchange. 

(b) Strength of various forms of underframing. 


RECOM MENDATIONS 

A. Maximum amount of sill splicing allowable, as referred 
to in Rule 65 of Rules of Interchange: 

1. That M. C. B. Rule 65 be changed to read as follows: 

“Draft timbers must not be spliced. Longitudinal sills may be 
spliced at two points. No adjacent sills, except center sills, to 
have entire splice immediately opposite the splice on adjacent 
sill; splices to be staggered so as to make joint of one splice at 
least 24 inches from the joint of the splice on adjacent sill, 
measured from a line drawn at right angles with sills. Center 
sills must be spliced between body bolsters and cross-tie timbers, 
but not within 18 inches of either. Splices on all sills other than 
center sills, as provided for above, can be located at any point 
between body bolsters or between body bolster and end sill, but 
not within 12 inches of body bolster. 

“When splicing longitudinal sills the plan shown in Fig. 9-B 
is to be followed. 

“Any sill spliced after September 1, 1910, that does not con- 
form to the above, will be considered improper repairs. 

“Steel sills may be spliced in the most convenient location, in 
accordance with Figs. A, B and C. Adjacent steel sills may be 
spliced. The thickness of each splice must not be less than the 
thickness of the web of the section spliced.” 

2. That all figures showing plans for splicing wood sills in 
M. C. B. Rules be eliminated, except Fig. 9-B. 

An analysis of the proposed rule will show that few restric- 
tions have been placed upon the practice of economy in the use of 
high-grade material, which is rapidly becoming more costly and 
difficult to obtain; we do not feel that we have recommended too 
wide a latitude in the number of location of the splices. 

It has, of course, been impracticable for the committee to con- 
duct practical tests to demonstrate the soundness of its recom- 
inendations, because of the large scale upon which such tests 
would have to be conducted; and it is questionable whether the 
testing to destruction of any reasonable number of cars, with 
sills spliced in a variety of ways and locations, would conclusively 
confirm or disprove any theory or afford positive data from 
which to prescribe correct practice. There remained then, only 
judgment and experience upon which to base our recommenda- 
tions, which are respectfully submitted. 


STRENGTH OF VARIOUS FORMS OF UNDERFRA MING 


As far as the committee has been able to go into the matter, 
it appears that there is but a small percentage of the total equip- 
ment of the country provided with partial metal underframes or 
subframes; that there is a clear distinction between cars with 
metal underframes, provision for which is distinctly made in 
Rule 113, and cars with partial metal underframes or subframes; 
in the former case the entire underframe is of steel, with super- 
imposed or attached timbers of light section, serving merely as 1 
means of securing the superstructure to the steel frame; in the 
latter case the partial metal underframe is really a subframe upon 
which the heavy longitudinal sills rest; or it may consist merely 
of two longitudinal members, placed parallel with or replacing 
the draft sills, and serving as a more substantial means of secur- 
ing the draft rigging; in some designs the body bolsters are found 
riveted up with the frame; in others with the metal cross ties; in 
still others with both bolsters and cross ties; some are designed 
to dispense with the body truss rods; they are not in a strict sense 
car frames, but rather a form of continuous draft gear to which it 
has been found convenient to attach the body bolsters and cross 
ties. Some designs are patented, and the prices range between 
$40 and $300. 





The committee is of the opinion that this form of rebuilding 
is not going to be extensively used. If it should, the question of 
the proper basis of settlement for cars so equipped, when de- 
stroyed on a foreign line, will become more pressing than it is 
to-day. 

The committee does not feel that it can, at this time, make a 
recommendation as to the amount that should be allowed for 
each design that has come under its notice, and it does not believe 
that it has seen all designs now in use; nor can it suggest an 
allowance that would represent a fair average for all designs. 
The committee is of the opinion that the allowance of $40, pro- 
vided in present Rule 113, is not excessive for any of the designs. 


The report was referred to the arbitration committee to be 
considered next year. 


TRAIN LIGHTING. 


Committee:—T. R. Cook, Chairman, E. A. Benson, Carl 
Brandt, Ward Barnum, J. H. Davis. 


The committee desires to suggest as recommended practice 
the following points: 

(1) That each electrically lighted car be provided with a 
notice describing the apparatus in the car, in accordance with 
Fig. 1, and that this notice shall be posted in a conspicuous 
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place in or near the switchboard locker. 
(2) That where train line connectors are used, Gibbs’ No. 
3-G Train Line Connector be used, located as shown on Fig. 2, 
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FIG. 2. 


with connections to the battery, dynamo and jumper, as shown 
on Fig. 3. 

(3) That batteries shall be connected up with the positive 
to the right, facing the car, as shown on Fig. 3. 

(4) That where double compartment tanks are used, the 
connections and arrangement of battery terminals are to be ag 
shown on Fig. 4. 
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(5) That each electrically lighted car shall be provided with 
two charging receptacles with swivel supports, installed one on 
each side of the car, as shown on Fig. 5. 

(6) That each electrically lighted car be provided with two 
150 ampere fuses, close-connected to each battery terminal; 
the fuses to be arranged and placed in a cast-iron box, and 
installed on car, as shown on Fig. 5. 

(7) That each electrically lighted car shall have provided 
on the switchboard in the car a switch, fused switch, or fuses. 
The switches or fuses to protect and completely disconnect 
the following parts: 
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(a) Train line (where train line is used), 

(b) Battery, 

(c) Axle dynamo (where axle dynamo is used). 

(The axle dynamo switch or fuses to control the positive, 
negative and field of the dynamo.) 

















r 
”% 4 
"4 
NEG ' 
/ Pos 
-. 
a4 q 
NEG Mi 




















FRONT oF RovaALe 
COMPARTMENT TRAY 








POS. 


FIG. 4. 


Each of the above switches or fuses to be plainly stenciled 
designating the part controlled. 

(8) Where a main lamp switch is used, or where fuses 
controlling all lamps are used, they shall be so stenciled in 
plain letters. 

F (9) That all fuses on cars shall be National Electric Code 
uses. 

(10) That where axle dynamos are used, negative, positive 
and dynamo field shall be fused as close as possible to the 
dynamo and prior to the said leads either entering the con- 
duits or being secured to the bottom of the car. The above 
fuses to be used for emergency service only and to be at least 
100 per cent. above the capacity of the fuses on the switch- 
boards protecting the same leads. 

(11) That the following voltages should be used: 


CHARGING PLUG RECePTACLE 


CAR FRAMING, ROOFS AND DOORS. 


Committee :—W. F. Bentley, Chairman; J. A. McRae, R. S. 
Miller, C. F. Thiele, G. W. Lillie. 

From investigations made in yards by the committee as a whole, 
as well as those made by individual members, also from recom- 
mendations and drawings submitted, we found a rapid change 
taking place in the detailing of each of the three subjects in 
question, at the same time, each subject apparently handled or 
detailed by the different designers from a different basis as 2 
guide; therefore, after carefully considering, we recommend the 
following on each subject, and that each recommendation be con- 
sidered as the minimum basis for future development. 





THE CONSTRUCTION OF CAR ROOFS 

That the most durable and economical roof for use is an out- 
side metal roof of good quality of steel or wrought-iron sheets, 
with a minimum weight per square foot of 14 ounces, thoroughly 
and evenly galvanized with a minimum coating of zinc of 1% 
ounces per square foot, and provided with flexible joints. Roof 
supported by a construction to carry at a safety factor of five, a 
uniformly distributed load of not less than 360 pounds per run- 
ning foot of length of car. 

The carlines should be metal, so constructed in connection with 
purlins running lengthwise, and roof boards running crosswise 
of car, to provide proper tie and bracing to side and end framing 
at roof line. 

We recommend that the above details be submitted to letter 
ballot, with a view of adopting as minimum requirements for 
Recommended Practice of the M. C. B. Association. 

Our reasons for the above are, that inside metal roofs are caus- 
ing considerable trouble after every effort to get a strong roof 
construction, and after paying a very fair price for lumber enter- 
ing into such a construction, nevertheless can not be held intact, 
on account of lumber splitting, shrinking, warping and decaying; 
also due to nails breaking, rusting or enlarging of nail holes, 
thereby failing to hold purlins or other parts, and permitting roof 
sheets or roofing boards to shift, lift off or slide out of place, and 
with certain forms of construction the entire roof has been known 
to lift off, thus causing leaks, and in so sliding are liable to strike 
and rake passing trains; further, the metal inside sheets, which 
are mostly concealed, crack and rust out in time, causing leaks 
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FIG. 5. 


60 volts for straight storage, head end and axle dynamo 
systems, 

30 volts for straight storage and axle dynamo systems. 

(12) That batteries shall be installed in double compartment 
tanks as per detail dimensions and design shown. (Not repro- 
duced. ) 

The committee also desires to offer the several suggestions 
relative to changes in the Master Car Builders’ rules covering 
the interchange of equipment, which suggestions have been for- 
warded to the Arbitration Committee through the Secretary. 


Discussion—The privilege of the floor was extended to Mr. 
Cartwright, electrical engineer of the Lehigh Valley, who criti- 
cised the report at some length, particularly where it differed 
from recommendations of the Association of Railway Electrical 
Engineers. 

Mr. Wilden thought that the depreciation of 75 
for batteries was too high. 

Action—Report accepted and committee continued. 


cents per day 





that can only be located with difficulty and considerable expense. 

The double board and inside plastic, and similarly constructed 
roofs, have short life, due to decay and inability to hold intact 
for reasons stated above. 

We understand one railroad is applying, experimentally, a num- 
ber of steel-riveted roofs made of plates about .1 of an inch in 
thickness; further, that there are on the market steel roofs and 
carlines, with the roof sheets removable and of heavy-gauge steel 
plates, which later construction of roof sheets provide Hexibility. 


END BRACING FOR BOX CARS 


That the minimum end construction for the box car of wooc 
superstructure and of American Railway Association dimensions 
be provided with oak center end posts, 5 by 5, and oak braces. 
5 by 5, or material of equal strength, substantially secured 2 
each end through the medium of very substantial pocket casting 
properly lipped, to prevent shifting by strains due to ordinary 
shifting of any lading from within, at the same time car provided 
with end plate, equal to 44-inch Y pins in thickness, the end plate 
as well as belt rail, or rails, strapped or very securely tied to sid: 
plate and side belt rails respectively. The end lining to be 1/4 
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inches in thickness and extend from about 1 inch above lower 
edge of end plate to within 3 inches from floor or subsill on cars 
so provided. 

The lining at upper edge of belt rail, or rails, to clear same by 
4 inch, to permit grain getting between lining and siding to fall 
into car as grain is “unloaded ; further, that at points where braces 
and posts meet near the bottom, openings be provided in the lin- 
ing to permit grain and other similar lading getting between 
lining and siding below belt rail, or rails, to fall into car as con- 
tents are unloaded. 

At the floor line where lining comes to within 3 inches of floor 
level or subsill on cars so provided, bevel strip measuring 
3 inches on the square sides must be neatly and closely fitted and 
secured to floor between posts and braces to prevent grain pres- 
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sure acting on inside of siding and forcing it outward; this to 
prevent grain leakage. 

The end construction, including floor, as well as floor at side 
and door posts, also floor at draft bolts, must be very carefully 
fit ted to prevent grain leakage at these points. 

Care should be exercised in new construction and repairs to 
keep inside surfaces as free from projections as possible, so as to 
meet the requirements of the American Railway Association 
Rules and the Interstate Commerce Commission Regulations for 

transportation of explosives, inflammable articles and acids. 
in box-car construction with metal or part metal superstruc- 
ture the end construction must be at least as strong as the mini- 
mum end construction of entire wood superstructure; further, 
the lining, flooring, bevel strips, etc., above specified, must he 
carefully carried out, and interior surfaces must be smooth, to 
Prevent damaging of lading. 

We recommend that the above details be submitted to letter 
ballot, with a view of adopting as a minimum requirement for 


- 
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I.—A METHOD OF 


Recommended Practice of the M. C. B. Association. 

Our reasons for the above are, that the minimum dimensions 
for material as specified, with secure end pockets, also tieing, etc., 
are not excessively strong, and break in case of severe rough 
handling. 

We are submitting for information of those interested a draw- 
ing, Fig. 1, which shows a method of end bracing in use on some 
cars, and which seems to have considerable merit and might be 
employed to advantage when repairing old equipment where it 
is considered the condition would justify. 


BRACING FOR SIDE DOORS. 


The outside-hung, side-sliding door, per drawing (not repro- 
duced), also flush side door, per drawing (not reproduced), are 
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METHOD OF BRACING CARS 
WITH TWO END POSTS. 





BEFORE 
7 


WHEN APPLYING INSIDE ANGLE. BRACE, 
BOLTING TO END PLATE , ALLOWING 


BOLT SAME TO SIDE PLATES 


FOR DRAW BE TWEEN ANGLE AND END 


PLATE. 


END BRACING, 


to represent the minimum requirements in the door construction 
and details shown. Care should be exercised in selecting proper 
fixture details for use as part of the complete box-car side doors. 

We recommend that the above, on bracing for side doors of 
box cars, including drawing herewith submitted, be submitted to 
letter ballot, with a view of adopting as Recommended Practice 
of the M. C. B. Association, and to supersede the Recommended 
Practice as included to date on this subject. 

Our reasons for the above are, that side doors of box-car equip- 
ment are generally found in poor shape in many respects, and we 
feel that we cannot impress upon the members of this convention 
too strongly or forcibly the necessity of greater care being exer- 
cised in the design of new doors and the maintenance of existing 
doors and parts connected therewith. Passing trains are being 
scraped and other accidents are occurring by doors falling off 
or swinging out. 

In the examination of many cars loaded and empty in various 
yards, the committee was very forcibly impressed with the fact 
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that door tracks, door hangers, door hasps, door-hasp keepers, 
door hoods and door-guide brackets are not being maintained in 
proper repair on existing cars, and in many cases doors were 
found worn or broken away at corners, to the extent that when 
doors were closed the door-guide brackets would not engage or 
hold doors at the bottom. 

We further recommend that the door-hood coverings be omit- 
ted from new cars, and as much as possible in repairs to old cars, 
not only on account of becoming loose, but for the more impor- 
tant reason that they conceal and prevent proper inspection of 
the door tracks, door hangers and door rollers, thus preventing 
proper maintenance and menacing passing trains. 

It will be noted on drawing for outside-hung sliding door, as 
submitted, that some modifications have been made since the same 
door was submitted for consideration at the 1909 convention, tu 
meet criticisms made. 

1. A lip has beet: added to the open door-stop, which is fas- 
tened to belt rail so as to better support the door from swinging 
out when in a full open position. 

2. A note has been added to the drawing in substance as fol- 
lows: “There must not be less than two bottom door-guide brack- 
ets supporting the door in any position, and not less than three 
bottom door-guide brackets supporting the door in the closed 
position.” This note is added to emphasize the committee’s loca- 
tion of bottom door-guide brackets, and we are satisfied, if closely 
followed, will overcome most of the trouble now experienced 
with outside doors swinging out. 

3. A change has been made in the door handle, for the reason 
that men operating doors equipped with handles similar to the 
one on 1909 committee’s drawing complained that door handles 
cut into gloves and hands. 

4. Closed door wooden stop and stop brackets have been 
moved back a sufficient amount to give the door opening the full 
clearance provided for in the frame. 

In considering the matter of flush car doors, the one that 
seems to be in most general use and which seems to give the most 
satisfaction is the Wagner car door substantially as shown in the 
M. C. B. 1806 Proceedings on page 286. Some changes have been 
made by lipping the upper door operating rod slides over the top 
rail and increasing the rabbet at sides of door from % to 1% 
inches, 

The men at freight houses who operate these doors claim they 
open more easily than outside-hung doors, because the first move- 
ment of car door is away from the load and car, while outside- 
hung sliding doors are frequently retarded in sliding by bulged 
sides, etc. 

We know of no patents on the Wagner door and details as 
shown on drawing submitted. 

We are also submitting, for information of those interested, 
prints showing general arrangements of “The Horn flush car 
door“ (not reproduced), which several members of the commit- 
tee had an opportunity to see operated on a car, but as patents 
are applied for on this device, prints are submitted without 
comment. 

Discussion—Mr. Trimyer objected to the use of purlins and 


cross sheathing for metal roofs. His experience had indicated 
the use of longitudinal roof boards as preferable. He also 
thought 1% inch end lining was thick enough. 

Mr. Seley also favored longitudinal roof boards, but favored 
the 134 inch end lining. 

Mr. Hennessey did not favor the longitudinal roof boards. 
His experience was that the method recommended in the report 
was best. 

Mr. Curtis thought that the details of some of the door fix- 
tures and attachments should be shown more clearly. 

Mr. Carr recommended the use of a Z bar for a door stop. 

It was finally decided to refer only that part of the commit- 


tee’s report concerning the bracing of side doors to letter ballot. 
ballot. 


TRAIN PIPE AND CONNECTIONS FOR STEAM HEAT. 


Committee :—I. S. Downing, Chairman; H. E. Passmore, T. H. 
Russum, J. J. Ewing. 

In considering this subject the committee decided to make 
tests to get a comparison between the large hose and couplings 
and medium hose and couplings. Tests were conducted at Col- 
linwood on a train of thirteen cars, equipped with 2-inch pipe in 
the usual manner: Inlet controlling valves were all closed; steam 
was turned on at head end of train and time noted. When water 
appeared at the rear end the time was noted; when steam ap- 
peared the time was also noted. When steam appeared the valve 
on the rear end was closed. Time to get I0, 20, 30, 40, 50, 60 
pounds in rear car was also noted. 

From the data obtained, we find, of course, that the large coup- 
ling will allow steam to pass more freely than the medium, but 


the difference is not so great as to be of much consequence. We 
believe that either large or medium is entirely satisfactory. 
When the Master Car Builders adopted the iarge coupling and 
hose as Recommended Practice, in 1903, many prominent rail- 
roads immediately accepted the recommendation and put the large 
equipment on all of their passenger cars and passenger locomo- 
tives. On the other hand, there are many prominent railroads 
using the medium equipment, which is doing good work. Fortu- 
nately, however, the location of the roads using the large coupler 
is such that their passenger equipment seldom interchanges with 
the roads using the medium coupler; therefore, no difficulty what- 
ever, so far as we can see, will ensue if the roads now using 
the large coupler continue its use, and the roads now using the 





eeaneariahde 52. = 


ate 


MUA OF PUPPLE TO SUIT PIOSE * 


medium coupler continues its use. For this reason the committee 
does not recommend either for standard of the Association. 

We do not recommend any end valve as standard at this time. 

Recommendetions.—1. Two-inch train line. 

2. Location of steam train-line signal and brake pipe as shown 
on M. C. B. Sheet Q, with the following note: “The dimensions 
underscored should be maintained, but departure from other 
dimensions are allowable to suit conditions. Opening shown on 
steam line is the opening of train end valve.” 

3. End train-pipe valves. 

4. Hose to be 31 inches from face of coupler gasket to end of 
nipple. 

5. Nipple on coupler to be 20 degrees minimum and 25 degrees 
maximum angle with horizontal. 

6. Nipple as shown in the illustration. 

It seemed to be the consensus of opinion that a standard steam 


heat hose should be adopted and a motion was carried providing 
that the committee be continued and instructed to prepare stan- 
ard dimensions and also specifications for steam heat hose. 


MOUNTING PRESSURES FOR VARIOUS SIZES OF AXLES 
AND KINDS OF WHEELS. 


Committee :—E. D. Nelson, A. Forsyth, W. T. Gorrell, J. F. 
Walsh, W. P. Richardson. 

To specify certain mounting pressures for wheels and not 
specify the greater workmanship in boring the wheels and turn- 
ing the wheel seats of the axles, would be only incomplete in- 
formation. 

A very careful study has been made in one of the larger rail- 
road shops, covering the entire operation of machining and 
mounting wheels and axles, with the idea of improving the work, 
and, if possible, reducing the cost. 

It developed that proper mounting of wheels depends on the 
grade of workmanship in turning the wheel seats and boring the 
wheels. 

It has further been demonstrated that the work can be done 
properly without any additional cost over a lower grade of 
workmanship and with the same grade of men as ordinarily em- 
ployed. The men employed on this class of work usually become 
experts and can, if properly instructed, turn out work of the 
best character. 

It is important to consider that good work cannot be performed 
without good tools. Proper shop practice will not permit lathes 
and boring mills to get in bad repair. Lathe centers out of lin 
or the V’s worn may allow an axle to be turned tapered, while 
lathes in proper repair will insure wheel seats being turned 
straight. A tapered wheel seat with the wheel bored straight 
cannot be expected to make a proper fit at any mounting pressure. 

A very satisfactory test for lathes is to take two or three light 
cuts from an axle wheel seat, say seven inches long, and measure 
the diameters with micrometer calipers. Good practice indicaic 
that there should not be a variation in diameter exceeding tw’ 
one-thousandths (.002”) of an inch. The same attention given 
to lathes should be extended also to boring mills to see that th 
are in proper condition to turn out good work. 

The general tendency has been to finish axles with too rou! 
a wheel seat, which results from too coarse a feed. This make: 
only partial contact between the wheel seat and axle. While ax!°s 
may hold satisfactorily under these conditions, there is always “0 
element of uncertainty, which can be eliminated by better pr 
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tice. The axle, roughly turned in this way, cannot be accurately 
calipered, and this is the essential to good fitting and security. 
Furthermore, in mounting the wheel, the high ridges obtained 
with a roughly turned wheel seat are pushed off, principally at 
the outer end of the axle, reducing its diameter and making the 
turning of the wheel seat necessary when preparing the axle for 
mounting wheels at a later time. There is, also, a bad moral 
effect on men, who, if permitted to carry out this practice, will 
extend it to journals as well. 

















FiG. I. 


It has been demonstrated that with fairly rigid lathes axles 
can be turned at a speed of forty to fifty revolutions per minute, 
the limit of speed being the chattering of the tool rather than 
the cutting speed. With this high speed run with a fine feed, 
an axle can be turned in 2bout the same time as by slow speeds 
and coarser feed. The higher speed results in better work with- 
out increased cost. 

Having secured straight and true wheel seats and wheel bores, 
the next necessity is for the proper diameters necessary in secure 
mounting. 

Micrometer calipers are necessary for several reasons. The 
axles and wheels can be calipered more quickly and more accu- 

















FIG, 2. 


rately than by machinist’s calipers or snap gauges. The “draw” 
or difference in diameter of wheel seat and bore which has been 
determined for a proper fit, can be secured without difficulty. 
[he difference between diameters of wheel seat and bore of 
wheel expressed in thousandths of an inch, can be measured accu- 
rately, whereas with ordinary calipers it is a question of skill of 
the workman and with snap gauges the same is true to a lesser 
degree. ; 

‘or shop inspection, certain limits can be. set between which 
the axle or wheel may vary and be good. enough for all require- 
ments. The inspector having set limits is not permitted to use 
judgment, which is always liable to error; if the work is within 
the limits he must pass it. 
f not, it must go back to the man who did the work, and he, 
knowing his work must meet certain definite requirements deter- 
m'ned by the proper measuring instrument, naturally endeavors 
to turn out good work rather than take the chance of doing it 
Over without pay. 

» successfully use, for wheels and axles, the ordinary trade 


micrometer caliper, takes time and a certain amount of skill. 
To reduce his time and skill to the minimum, micrometer calipers 
have been designed and used successfully. Fig. 1 shows a photo- 
graph of caliper for wheel seats. “A” is an ordinary micrometer 

















FIG. 3. 


head that can be bought in the open market; “B” is the anvil; 
“C” is a stop set square with a line through “A” and “B”; “D” 
is a stop or limit which may be turned, so that the distance from 
the stop to the line from “A” to “B” shall be approximately the 
radius of the wheel seat. In practice, this stop “D” for the 542 
in. by 10 in. journal axles is correct for wheel seats 67% in. in 
diameter, and is approximately correct for wheel seats from 634 
in. to 7 in. By turning the stop “D” one-quarter turn, it is suit- 
able for 5 x Q in. journals. 

In using this caliper it is placed over the axle, with stop “D” 
resting on the wheel seat, as shown in Fig. 2. The stop “C” and 
anvil “B” are then brought firm against the wheel seat. The 
micrometer is screwed up by a ratchet stop until the ratchet 
clicks. The caliper is then removed and read. On a trial, eight 
axles were measured in five minutes and twelve wheels were 
measured in the same space of time. Each wheel seat was meas- 
ured at three poirts, the average taken and size chalked on the 








FIG. 4. 


axle. The wheel seats had not been previously measured and 
but few were of the same size. This is much more rapid than 
calipering by other means, especially for axles varying in diameter. 

Fig. 3 illustrates a caliper for wheel bore. “A” is the microm- 
eter head, but graduated for internal measurement; “B” is the 
anvil; “C” the stop, set at right angles to a line from “A” to 
“RB”: “DD” are right and left hand screws, turning together by 
means of a link not shown. ; 

In calipering a wheel the screws “DD” are roughtly adjusted 
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somewhat smaller than the bore of the wheel. The anvil “B” and 
stop “C” are brought against the bore and micrometer screwed 
out until the ratchet clicks. (See Fig. 4.) On a trial five wheels 
were calipered and size chalked on wheel in five minutes. 


The measuring was done by an apprentice, who was able to do 
it in an entirely satisfactory manner after about one hour’s 
instruction. 

This method of calipering and marking each wheel seat with 
the points and the further calipering of the bored wheels with the 
sizes marked upon them, permits the proper selection of wheels 
at wheel seats for mounting, in order to secure the pressures 
necessary. 


As to mounting pressures, the committee recommends the fo!- 
lowing, in conjunction with the character of workmanship already 
referred to, as being an essential in the problem: 


WHEELS 
Cast Iron (Tons) Steel (Tons) 


M,C. B. | Size of 





Axle | Journal Maximum | Minimum Maximum Minimum 
ae - | 
A | 3¢in.x 7in. | 44 | 36 | 6 | ‘54 
B | 44in.x 8 in. 44 36 66 54 
c | 5 in.x 9in. 55 | 45 83 | 68 
D | 68 5 
{ 


54 in. x 10 in. 55 | 45 83 





The following general specifications, which have been quite 
thoroughly tested, are submitted for consideration. 


AXLE WHEEL FIT. 


Must be turned as smooth as possible with lathe tool having 
flat cutting edge. Finishing cut must not be taken with lathe 
feed coarser than 16 pitch. Taper on axle wheel seat for entering 
wheel must not exceed one-half inch in length and must be 
turned with broad, straight faced tool, making regular taper 
without ridges or rings. Wheel fits to be calipered at three 
points, namely: 

One inch from each end and middle and other points of indica- 
tions point to excessive variations in diameter. 


Axles should be considered as suitable for mounting where 
there is a difference in diameter between any two measurements 
exceeding .003 of an inch. This, however, should not be con- 
strued to mean that wheel seats on each end of axle are to be of 
one size. Each tenth axle from each lathe shall be measured 
for soundness. No axle varying over .oor of an inch when 
measured at two points ninety degrees apart on circumference 
at equal distance from end shall be considered as suitable for 
mounting. 


WHEELS. 


To be bored smooth. Finishing cut shall be made with tool or 
tools having a cutting face at least 3-16 of an inch wide. Feed 
not to exceed 8 pitch. To be bored with a rough and finishing 
cut. The finishing cutter when taking the finishing cut must not 
be cutting when roughing tool is also rough-boring, unless the 
finishing tool is supported independent of roughing tool, the latter 
to prevent spring of roughing tool being transmitted to finish 
tool, causing an irregular bore. 

Wheels to be calipered with micrometer caliper. A wheel vary- 
ing over .002 of an inch in any two diameters will not be consid- 
ered satisfactory for mounting. 


Mounting presses to be provided with recording pressure 
gauges. All wheels not mounted within limits given, or wheels 
that are forced against shoulder, to be withdrawn. 

One point that may be foreign to the subject should receive 
attention, which is lathe centers. It would be very desirable if 
all shops were to adopt one angle. Generally, lathe centers used 
for ordinary work are sixty degrees, including angle. If this 
were adopted for all axle work, it would result in the axles run- 
ning true on centers, reducing the amount of material necessary 
to turn away when truing up axles that have been previously 
turned. 

Discussion—Mr. Vaughan criticised the report in that it only 
specified maximum and minimum mounting pressures. He felt 
that any specification for mounting wheels should include the 
pressure when the wheel is partly pressed on. 


Mr. Curtis believed the report should specify that the ton 
mentioned was a net ton. 


Action—The report was accepted and ordered to be printed in 
the proceedings. 





DESIGN OF FREIGHT-CAR AXLE TO CARRY A LOAD 
OF 50,000 POUNDS. 


By E. D. NELson. 


During the past year it has come to my attention that there 
are at least four railroad companies, represented in the Master 
Car Builders’ Association, which have had under considera- 
tion a car axle of a larger capacity than the Standard “D” 
axle of this Association. As a matter of fact, there have been 
designs made of axles of larger capacity, and naturally these 
differ somewhat in detail. eae 

The importance of eliminating variations in design is appar- 
ent, and I have, therefore, considered it advisable to present 
a design of axle having a capacity of 50,000 pounds, with a 
view to its consideration at the present convention. 

If the Association would, after consideration, recommend 
that the adoption of this design as Recommended Practice for 
one year be submitted to letter ballot, it would give an oppor- 
tunity to establish a design which could be followed by any 
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THE MATERIAL FOR THIS AXLE 'S TO BE IN ACCORDANCE 

WITH THE SPECIFICATIONS OF THE MCB ASSOCIATION. 
OF THE TWO PORTIONS MARKED A. WHICH ARE TO BE LEFT 
UNFINISHED. ONE OF THESE MUST BE STAMPED WITH THE 
HEAT OR BLOW NUMBER AND THE OTHER STAMPED WITH 
THE NAME OF THE MANUFACTURER. 


PROPOSED “E” AXLE, M. C. B. 











railroad company during the coming year and prevent axles of 
larger capacity than the “D” axle and, varying in detail, getting 
into service. 
In submitting this design of axle of 50,000 pounds capacity, 
the method outlined in the report of the Committee on Axle, 
Journal Box, Bearing and Wedge, made to the convention of 
1896, has been followed. The method outlined at that time 
is applicable to axles of any capacity, so far as our present 
knowledge is concerned. The assumed data are as follows: 


Weight of body and trucks...........ccccccesces 55,580 Ibs. 


Weight of lading..........+.sesseesecceeccecees 140.000 o 

10 per cent. additional lading..............e+e0- 14,000 ra 
2, RR er rr Tr ere er err tere ; 209,580 lbs. 

Deduct weight of & 33-inch forged steel wheels.... 5,720 - 

Deduct weight of 4 axles.......ccscccsccccscvece 3,860 ae 
DL vaca ae whic ease sbeee ds 408 0es0 Rh eseewe —_ 9,580 
Total weight on four axles.........cccseecccecerecccecccees 200,900 is 

Total weight on one axle........cccccccccccccerccececccecs 50,000 


Assuming for this load that the journal should be 11 inches 
long, its diameter should be, according to (Formula 5), page 
152, and by substitution in (Formula 12), page 153, M. C. B. 
Proceedings of 1896, 5.38 inches. Taking the nearest % of an 
inch above this makes the diameter 5% inches, and an allow- 
ance of %-inch diameter for wear brings the diameter of the 
journal, when new, to 6 inches. 

Assuming then, that the journal is 6 inches in diameter by 11 
inches long, the consideration so far as friction and lubrication 
are concerned, would be, quoting the figures from page 169 of 
the Proceedings of the Association of 1896, as follows: 

4% by §& inch journal, new, pressure per square inch..449 pounds 
5 by 9 inch journal, new, pressure per square inch..469 pounds 
514 by 10 inch journal, new, pressure per square inch..470 pounds 
6 by 11 inch journal, new, pressure per square inch..503 pounds 
4%4 by 8 inch journal, old, pressure per square inch...533 pounds 
5 by 9 inch journal, old, pressure per square inch...525 pounds 
54 by 10 inch journal, old, pressure per square inch...516 pounds 
6 by 11 inch journal, old, pressure per square inch...549 pounds 

These figures indicate that from the standpoint of friction and 
lubrication, satisfactory service may be expected from these 
journals. 

Concerning the diameters of the axle at the wheel seat and 
center (Formula 10), page 152, and (Formula 12), page 153, o! 
the Proceedings of 1896, give the following diameters: 

WRMOEL DORE ns 6 o.55. shee ssekdassdhceces ces Caueenar eeu 7.40 inches 
Peer ere Te TC Re TIE TT eT 6.30 inches 
For the wheel seat it has been customary to add % of an inch 
to the calculated diameter, which would make the diameter at 
the wheel seat, when new, 7.650 inches. It has been customary, 
however, to keep the diameters at the wheel seat to the nearest 
Y% of an inch, and by making the diameter 75% inches, %4 of an 
inch diameter can be secured above the calculated diameter 
within 2%4 one-hundredths of an inch, to the calculated diam- 
eter at the center, and an allowance must be made for te 
cylindrical portion of the axle, so that this portion does not 
change abruptly at its intersection with the taper portions of 
the axle. Taking the diameter to the nearest 1-16 of an inch, 
would make the diameter at the center 6 7-16 inches. The 
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principal dimensions, with the axle new, will, therefore, be as 
follows: 


Journal, diameter .......cccccccsccccccccvccesccccces 6 inches 
WOM WON: obs6ou ssc ciscsdcncddisuccunenesca tans 11 __ inches 
WOE GOGH, GORMMCUEE sc icc ccc cceiceicccederssecesuaes 7% inches 
COMNEe, GEE oo kc hace caciescccsidatesddcasescves 6 7-16 inches 


The satisfactory results which have been obtained with for- 
mer designs of axles of the M. C. B. Association, based on the 
formula as given in the report of 1896, seem to warrant the use 
of a fibre stress of 22,000 pounds per square inch as used for 
all of the previous M. C. B. axles, and this figure has been 
taken in the formulas in order to arrive at the diameters which 
have been given. 

The attached drawing shows all the dimensions of the pro- 
posed axle. It has been designated in accordance with the 
former practice of the Association as Axle “E” and the qual- 
ity of the material is to be the same as that required by the 
present M. C. B. Specifications. 

Attention should be called to the fact that in the design of 
axle submitted, the distance between the dust-guard seats is 
62% inches, while in all of the other designs of axles of the 
Association it is 63 inches. In the design submitted, this 4% inch 
was taken off in order to get more clearance back of the jour- 
nal box, and this will necessitate 14 of an inch more dish in the 
wheels mounted on this design. While at first thought this 
may apparently indicate inability to interchange wheels between 
axles, it should be stated that the forged wheels with outside 
hub diameters suitable for the No. “D” axle, can probably 
not be bored out so as to fit the present design of axle and 
leave sufficient material in the hub. It will, therefore, mean 
that for the axle herewith submitted a special design of wheel 
will be required. 

It is only necessary to add finally that, while the axle here- 
with submitted is nominally for a car having a capacity of 
140,000 pounds, it must be understood that the axle is designed 
to carry a given load and the capacity of the car is only inci- 
dental. If a car body weighing less than that assumed above 
can be constructed, the decrease in the light weight can, of 
course, be added to the capacity. The point which should be 
emphasized is that the axle is designed to carry a load of 
50,000 pounds and is not necessarily an axle suitable for a car 
of 140,000 pounds capacity, regardless of the weight of the car 
body on the trucks. 


Discussion—It was explained by Mr. Kiesel that a special 
wheel would have to be designed to go with this axle anyway 
and that it would be possible to use the same wheel for 100,000 
Ib. capacity cars. 

Mr. C. D. Young drew attention to the fact that this axle 
was but the start of a whole new truck. 

Action—Referred to letter ballot for recommended practice. 


LUMBER SPECIFICATIONS. 





Committee :—American Ry. M. M. Assn.: R. E. Smith, J. F. 
DeVoy. 

Committee :—Master Car Builders’ Assn.: G. N. Dow, Chair- 
man; G. H. Gilman, R. W. Burnett. 


This matter has been thoroughly canvassed by committees of 
the Master Car Builders’ Association, American Railway Master 
Mechanics’ Association, the Railway Storekeepers’ Association 
and the various lumber manufacturers’ associations throughout 
the country. The specifications meet the approval of the various 
committees, and especially of the lumber manufacturers. 

In order to have standard descriptions of the various woods 
used by railroads, the following standard names for car and loco- 
motive luinber were agreed upon by the Joint Committee: 

1. Ash.—-To cover what is known as White Ash, Black Ash, 
Blue Ash, Green Ash and Red Ash. 

2. Basswood.—To cover what is known as Linden, Linn, Lind 
or Lime-tree. 

3. Beech—To include Red or White Beech. 

4. Birch—To include Red, White, Yellow and Black Birch. 

5. Buckeye—To cover what is known as Horse Chestnut. 

6. Butternut—To cover wood from tree of that name, also 
known as White Walnut. 

7. Cherry—To include Sweet Cherry, Sour Cherry, Red 
Cherry, Black Cherry and Wild Cherry. 

8. Chestnut—To cover wood from tree of that name. 

9. Cottonwood.—To cover wood from tree of that name. (Do 
not confuse with Popple or Poplar.) 

10. Cypress—To include Red Cypress, Gulf Cypress, Yellow 
and East Coast Cypress, also known as Bald Cypress. 

11. Elm—soft.——To cover what is known as White Elm, Gray, 
Red and Winged Elm. 

12, Elm—rock.—To cover what is known as Rock Elm. 

13. Douglas Fir—To cover Yellow Fir, Red Fir, Western Fir, 


Washington Fir, Oregon or Puget Sound Fir or Pine, Northwest 
and West Coast Fir. 

14. Gum.—To cover what is known as Red Gum, Sweet Gum 
or Satin Walnut. 

15. Hemlock.—To cover Southern or Eastern Hemlock; that 
is, Hemlock from all States east of and including Minnesota. 

* 16. Western Hemlock.—To cover Hemlock from the Pacific 
Coast. 

17. Hickory—To include Shellbark, Kingnut, Mockernut, Pig- 
nut, Black, Shagbark and Bitternut. ' 

18. Western Larch—To cover species of Larch or Tamarack 
from the Rocky Mountain and Pacific Coast regions. 

19. Maple—soft—To include Soft and White Maple. 

20. Maple—hard.—To cover what is known as Hard, Red, 
Rock and Sugar Maple. 

21. White Oak.—To include White Oak, Burr Oak or Mossy 
Cup, Rock Oak, Post or Iron Oak, Overcup, Swamp Post, Live 
Oak, Chestnut Oak or Tan Bark, Yellow or Chinquapin Oak, 
Basket or Cow Oak. 

22. Red Oak.—To include Red Oak, Pin Oak, Black Oak, 
Water Oak, Willow Oak, Spanish Oak, Scarlet Oak, Turkey Oak, 
Black Jack or Barn Oak, and Shingle or Laurel Oak. 

23. Pecan.—To cover wood from tree of that name. 

24. Southern Yellow Pine——Under this heading two classes of 
timber are used: (a) Long-leaf Pine; (b) Short-leaf Pine. It is 
understood that these two terms are descriptive of quality rather 
than of botanical species; thus, Short-leaf Pine would cover such 
species as are known as North Carolina Pine, Loblolly Pine and 
Short-leaf Pine. Long-leaf Pine is descriptive of quality, and if 
Cuban, Short-leaf or Loblolly Pine is grown under such condi- 
tions that it produces a large percentage of hard summer wood, 
so as to be equivalent to the wood produced by the true Long- 
leaf, it would be covered by the term Long-leaf Pine. 

25. White Pine—To cover timber which has hitherto been 
known as White Pine, from Maine, Michigan, Canada, Wisconsin 
and Minnesota. 

26. Norway Pine-—Also known as Red Pine, from Michigan, 
Minnesota, Wisconsin and Canada. 

27. Idaho White Pine—To cover variety of White Pine from 
western Montana, northern Idaho and eastern Washington. 

28. Western Pine—To cover timber known as White Pine 
coming from Arizona, California, New Mexico, Colorado, Ore- 
gon and Washington. This is the timber sometimes known as 
Western Yellow or Ponderosa Pine or California White Pine or 
Western White Pine. 

29. Poplar—To cover wood from the Tulip Tree, Whitewood, 
Yellow Poplar and Canary Wood. 

30. Redwood—tTo include the California wood usually known 
by that name. 

31. Spruce—To cover Eastern Spruce; that is, the Spruce 
timber coming from points east of and including Minnesota and 
Canada, including White, Red and Black Spruce. 

32. Western Spruce—To cover the Spruce timber from the 





J 
Pacific Coast. 

33. Syvcamore.—To cover wood from tree of that name, other- 
wise known as Buttonwood. 

34. Tamarack.—To cover timber known as Tamarack or East- 
ern Tamarack, from States east of and including Minnesota. 

35. Tupelo—Otherwise known as Tupelo Gum, Bay Poplar. 

36. Walnut.—To cover Black Walnut (for White Walnut, see 
Butternut). 

It is the opinion that the specifications which we have proposed 
cover nearly 95 per cent. of the lumber used in car and locomotive 
construction and maintenance, and the question of drawing speci- 
fications for the special hardwoods, such as mahogany and other 
imported lumber, was left open for further consideration. 





RECOMMENDED CLASSIFICATION, GRADING AND DRESSING RULES FOR 
NORTHERN PINE CAR MATERIAL, INCLUDING WHITE AND 
NORWAY PINE AND EASTERN SPRUCE 


[The committee here give detailed definitions of the various 
defects, including knots of all kinds, pitch, wane and sap, which, 
because of their length, are omitted.—Ep.] 


MISCELLANEOUS 


Defects in rough stock caused by improper manufacture and 
drying will reduce grade unless they can be removed in dressing 
such stock to standard sizes. 

All lumber for uses described in these rules shall be inspected 
on the face side to determine the grade, and the face side is the 
side showing the best quality or appearance. 

Chipped grain consists in a part of the surface being chipped or 
broken out in small particles below the line of the cut, and as 
usually found should not be classed as torn grain, and shall not 
be considered a defect. 

Torn grain consists in a part of the wood being torn out in 
the dressing. If occurs around knots and curly places, and is of 
four distinct characters; slight, medium, heavy and deep. 

Slight torn grain shall not exceed 1-32 of an inch in depth, 
medium 1-16 of an inch, and heavy % of an inch. Any torn 
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grain heavier than % of an inch shall be termed deep. 

The grade of all regular stock shall be determined by the num- 
ber, character and position of the defects visible in any piece. 
The enumerated defects herein described admissible in any grade 
are intended to be descriptive of the coarsest pieces such grades 
may contain, but the average quality of the grade shall be mid- 

way between the highest and lowest pieces allowed in the grade. 

Lumber and timber sawed for specific purposes must be in- 
spected with a view to its adaptability for the use intended. 

All dressed stock shall be measured strip count, viz.: full size 
of rough material necessarily used in its manufacture. 

Lumber must be accepted on grade in the form in which it 
was shipped. Any subsequent change in manufacture or mill 
work will prohibit an inspection for the adjustment of claims, 
except with the consent of all parties interested. 


The foregoing general observation shall apply to and govern 
the application of the following rules: 

B and Better White Pine—Material of this grade should be 
except not exceeding 
sap not to exceed 25 per 


practically clear and free of all defects, 
three or four pin knots, and bright 
cent. of the face of the piece. 

C and Better Norway Pine.—Bright sap is no defect in this 
grade and stained sap will be admitted to the extent of not ex- 
ceeding 1-5 the surface of the face of the piece, if not in combi- 
nation with other defects. This grade should be free from shake, 
rot, splits, but will admit of three or four pin knots. 

No. 1 Common White Pine, Norway Pine and Eastern Spruce 
—This grade admits of small sound knots, but should be free 
from large or coarse knots, knotholes, should have practical!y no 
shake, wane or rot, but will admit of bright sap to any extent. 

No. 2 Common White Pine, Norway Pine and Eastern Spruce. 
—This grade is similar to No. 1, described above, except that it 
will admit of spike knots, bright or stained sap, slight shake, 
slight wane on reverse side, but not a serious combination of any 
of these defects. 

No. 3 Common White Pine, Norway Pine and Eastern Spruce. 
—This grade, in addition to the defects mentioned in No. 2 
described above, will also admit of large or coarse knots, more 
shake, sap, wane on reverse side that does not affect the tongue 
or groove and torn or loosened grain, checks, pin wormholes or 
splits, but no loose knots or knotholes, nor a serious combination 
of the defects named. 

No. 1 Common Norway Pine Car Decking or Flooring.—This 
grade will admit of sound knots, any amount of sap, and shall be 
free from shake, wane, rot or-large, coarse spike knots. 

Standard Lengths—Car Siding: 8, 9, 10 and 12 feet or multi- 
ples. Car Roofing: 5 feet or multiples. Car Lining: 8, 9, 10, 12, 
14, 16, 18 and 20 feet or multiples. Car Decking: 9 and to feet or 
multiples. 

All orders shall be shipped in the standard length called for, 
unless otherwise specified, but no lengths of either car siding, 
lining or roofing shall be shipped except in the lengths specified 
or multiples thereof. Those who do not desire stock shipped in 
multiple lengths should so specify. 


RECOMMENDED CLASSIFICATION GRADING AND DRESSING 
SOUTHERN YELLOW PINE CAR MATERIAL 


RULES FOR 


[Similar definitions of the defects mentioned under pine are 
omitted.—Eb. ] 

The foregoing general observation shall apply to and govern 
the application of the following rules: 

B and Better Car Siding, Lining and Roofing will admit any 
two of the following, or their equivalent of combined defects: 
Sap stain not to exceed five per cent.; firm, red heart not to 
exceed fifteen per cent. of the face; three pin knots; one standard 
knot; three small pitch pockets; one standard pitch pocket; one 
standard pitch streak; slight torn grain, or small kiln or season 
checks. Where no other defects are contained, six small pin 
wormholes will be admitted. 

Select Car Siding will admit of one stendard pitch streak, one 
standard pitch pocket, or their equivalent; and, in addition, will 
admit of not exceeding fine pin knots and two standard knots, or 
their equivalent; ten per cent. sap stain; firm red heart; slight 
shake; heavy torn grain; defects in ageing or seasoning 
checks. Pieces otherwise good enough for B, but containing a 
limited number of pin wormholes shall be graded select. This 
gerade is intended to be accumulated from running B and Better 
stock, and will consist of all the droppings which do not contain 
defects in excess of those mentioned in this paragraph. 

No. 1 Common Car Sidina will admit of the following defects 
or their equivalent: Sound knots, not over one-half of cross sec- 
tion of the picce at any point throughout its width. Three pin 
knots or their equivalent. Wane ™% inch deep on edge not exceed- 
inz 114 inches wide and one-half the length of the piece. Torn 
grain; pitch pockets; pitch; sap stain; seasoning checks; slight 
shokes; firm red heart and a limited number of small wormholes 
well scattered. 

This grade is intended to be worked from fencing stock, either 
kiln or air dried. 


Select Car Lining and Roofing will admit of one standard pitch 


streak; one standard pitch pocket, or their equivalent, and, in 
addition, sound knots not over one-half the width of the piece in 
the rough ; ten per cent. sap stain; firm red heart; slight shakes; 
heavy torn grain; defects in manufacture, or seasoning checks 
Pieces otherwise good enough for B, but containing a limited 
number of pin wormholes shall be graded select. This grade i: 
intended to be accumulated from running B and Better stock, 
and will consist of all the droppings which do not contain defects 
in excess of those mentioned in this paragraph. 


No. 1 Common Car Lining and Roofing will admit of the fol 
lowing defects or their equivalent: Sound knots not over one-half 
the cross section of the piece at any point throughout its length ; 
three pin knots or their equivalent; torn grain; pitch pockets; 
Sap stains; seasoning checks; firm red heart, and a limited num- 
ber of pin or small wormholes well scattered. This grade is 
intended to be worked from fencing stock, either kiln or air 
dried. 

Standard Patterns—(Insert B/P reference, showing net sizes 
after working.) 

All-heart Car Decking or Flooring will admit sound knots not 
over one-third of the cross section of the piece at any point 
throughout its length, provided they are not in groups; pitch 
pockets; firm red heart; shake and seasoning checks which do not 
go through the piece; loose or heavy torn grain, or other machine 
defects, which will lay without waste or will not cause a leakage 
in cars when loaded with grain. Must be strictly all heart on 
both sides and both edges. 

Heart Face Car Decking or Floorimg will admit of sound knots 
not over one-third the cross section of the piece at any point 
throughout its length, provided they are not in groups; pitch 
pockets; firm red heart; shake and seasoning checks which do not 
go through the piece; loosened or heavy torn grain, or other 
machine defects, which will lay without waste, or will not cause 
a leakage in cars when loaded with grain. Will admit of any 
amount of sap provided all of the face side of the piece is strictly 
all heart. 

No. 1 Common Car Decking or Flooring will admit of sound 
knots not over one-half the cross section of the piece at any point 
throughout its length, provided they are not in groups; pitch 
pockets; sap stain; firm red heart; shake and seasoning checks 
which do not go through the piece; a limited number of pin 
wormholes; loosened or heavy torn grain, or other machine de- 
fects, which lay without waste, or will not cause a leakage in 
cars when loaded with grain. 

Stendard Lengths—Car Siding: 
ples. Car Lining: 8, 9, 10, 12, 14, 16, 18 and 20 feet or multiples. 
Car Roofing. 5 feet or multiples. Car Decking or Flooring: 9 
and 10 feet or multiples. 

All orders shall be shipped in the standard lengths called for, 
unless otherwise specified, but no lengths of either car siding. 
lining or roofing shall be shipped, except in the lengths specified 
or multiples thereof. Those who do not desire stock shipped in 
multiple lengths should so specify. 


8, 9, 10 and 12 feet or multi- 


CAR SILLS AND FRAMING 

No. 1 Common Heart Car Sills and Framing will admit of 
sound knots, provided they are not in groups, the mean or aver- 
age diameter of which shall not exceed two (2) inches; pitch; 
pitch pickets; slight shake; seasoning checks, or other defects 
which will not impair its strength more than the defects afore- 
mentioned. Must be sawed from sound timber, free from doty 
or rotten red heart and true to measurements, or at least the 
measurements at no point on the sill shall be less than the size 
Lequired. 

Measurement of the girth at any point throughout the length 
of the piece must show at least 75 per cent. heartwood. 

Cubical contents shall not be used as basis for obtaining per- 
centage of heartwood under this rule. 

No. 1 Common Car Sills and Framing will admit of sound 
knots, provided they are not in groups, the mean or average diam- 
eter of which shall not exceed two (2) inches; pitch; pitch poc* 
ets; slight shake; seasoning checks; sap; sap stain, or othe: 
defects which will not impair its strength more than the defect 
aforementioned. Must be sawed true to measurements and fro 
sound timber free from doty or rotten red heart; must be squar 
cornered, except that one (1) inch of wane on one corner 

e-half (%) inch of wane on two corners is admissible. 

Sizes up to 6 inches in width shall measure full when gre« 
and not more than % inch scant when dry or part dry. Siz 
§ to 12 inches in width shall measure full when green and : 
more than 4% inch scant when dry or part dry. Sizes 12 to 
inches in width shall measure full when green and not more tl 
3% inch scant when dry or part dry. Unless otherwise speci/i 
one-fourth inch shall be allowed for each side which is to” 
Where stock is wanted dressed smooth all four si 
timber shall be sawed % inch full over the dressed sizes requir 
In pieces 3 by 6 inches and under when ordered in lengths 
ceeding 30 feet, sound knots shall not exceed one-quarter ‘': 
width of the face through which they project, and the grain shall 
not cross sufficient to impair the strength. 


'ressed 
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RECOM MENDED CLASSIFICATION AND GRADING RULES FOR LOCOMOTIVES, 
FREIGHT AND PASSENGER CAR OAK 


[Definition of various defects omitted.—Ep.] 

Locomotive Timber Oak. Passenger Car Dimension Oak. 
frigerator Car Dimension Oak. i , widths 
cut to order, lengths cut to order. Unless otherwise noted, must 
be cut from white oak. This stock, wherever practical, should be 
cut outside the heart and must be free of heart shake in pieces 
under 6 by 6 square. No attempt should be made to box the heart 
in pieces smaller than 5 by 7, unless heart is very small and tight. 
When heart is well boxed it must be firm and tight, and the center 
of the heart must not be nearer than 2 inches from any face. 
Must be sawed full to sizes with square edges, and cut from 
sound timber and free from wormholes, with the exception of a 
few small pin wormholes well scattered, and an occasional spot 
worm. None of these defects, however, to affect the service- 
ability of the piece for the purpose intended. Must be free from 
split, rot or dote, large, loose, rotten or unsound knots, or, in 
other words, free of all defects affecting the strength and dura- 
bility of the piece. Sound standard knots well scatttered not 
considered a defect. 

Freight Car Timbers.—Freight car dimension, including all 
cars other than refrigerator and passenger car. Sizes cut to 
order. Unless otherwise ordered, must be sawed from good mer- 
chantable white or red oak timber. This stock must be free of 
rot, shakes and splits, large, loose, rotten or unsound knots, any 
of which will materially impair the strength and durability of 
the piece for the purpose intended. This stock is intended to 
work full size and length without waste for side posts, braces 
and end sills, end plates, drafting timbers, cross ties, etc., used 
in the construction of ordinary freight or stock cars. On pieces 
3 by 4 inches or equivalent girth measure and larger (nothing 
under 2 inches thick), heart check showing on one corner, admit- 
ted on twenty per cent. of the pieces in each car shipment. Well- 
boxed, sound hearts admitted in this material in pieces 5 by 6 and 
larger. 

On pieces 3 by 4 to 6 by 6, inclusive, or equivalent girth meas- 
ure and larger (nothing under 2 inches thick), in absence of 
heart defects, wane on one corner, 34 inch side measurement, ad- 
mitted on not to exceed twenty per cent. of the number of pieces 
in each car shipment. 

Pieces over 6 by 6 square may contain 1 inch wane, side meas- 
urement, on one corner, with other conditions same as 3 by 4 to 
6 by 6 sizes. 


Re- 





RECOM MENDED CLASSIFICATION AND GRADING RULES FOR DOUGLAS FIR 
CAR AND LOCOMOTIVE MATERIAL. 


[Definition of various defects omitted.—Eb. | 

‘The term “Edge Grain” is here used as synonymous with ver- 
tical grain, rift-sawn, or quarter-sawed. The term “Flat Grain” 
is synonymous with slash grain or plain sawed. 

No. 2 Clear and Better Edge Grain. —Material of this grade 
shall be well manufactured with angle of grain not less than 
forty-five degrees. This stock shall be kiln-dried and practically 
free from all defects, but will admit of bright sap on the face; 
not exceeding three small close pitch pockets not over 2 inches 
long, one pin knot, slight roughness in dressing, but not a serious 
combination of these defects. 

No 2 Clear and Better Flat Grain——Material of this grade 
shall be well manufactured. The stock shall be kiln-dried and 
practically free from all defects, but will admit of bright sap on 
the face; not exceeding three small close pitch pockets not over 
2 inches long, one pin knot, slight roughness in dressing, but not 
. serious combination of these defects. 

No. 3 Clear.—Material of this grade should be sound common 
lumber and will admit of roughness in dressing, bright sap, and 
ilso may contain five pin, three small and one standard knot and 
ive pitch pockets in any continuous 5 feet of length of the piece; 
ir any combination of tight knots or pitch pockets equivalent to 
those mentioned above. This grade particularly refers to stock 
ised for inside lining of freight cars. 

Standard Car Decking or Flooring.—Stock in this grade shall 

e well manufactured from sound live timber and shall be free 
rom splits, shakes, rot, bark or waney edges, and unsound knots, 
r pitch pockets, pitch seams or large knots which would weaken 
he piece for the use intended. This grade will admit of sound 
nots not to exceed one-third width of the piece, provided they 

re not in clusters, and sap. 
Common Car Sills and Framing.—Stock in this grade shall be 
ell manufactured from sound live timber, sawed full size to 
izes ordered and free from rot, unsound knots, cross grain, bark 
r waney edges or shakes, but will admit of sap and any number 
f sound knots, provided they are not in clusters, and do not 
ceed one-third width of piece; pitch pockets or pitch seams 
at would not weaken the piece for the purpose intended. 

Sizes up to 6 inches in width shall measure full when green, 
nd not more than \% inch scant when dry or part dry. -Sizes 6 
to 12 inches in width shall measure full when green and not more 
than ™% inch scant when dry or part dry. Sizes 12 to 16 inches in 
width shall measure full when green and not more than % inch 


scant when dry or part dry. Unless otherwise specified, 4 inch 
shall be allowed for each side which is to be dressed. Where 
stock is wanted dressed smooth all four sides, timber shall be 
sawed ¥% inch full over the dressed sizes required. In pieces 
3 by 6 inches and under when ordered in lengths exceeding 30 
feet, sound knots shall not exceed one-quarter the width of the 
face through which they project, and the grain shall not cross 
sufficient to impair the strength. 

Standard Lengths—Car Siding: 8, 9, 10 and 12 feet or multi- 
ples. Car Roofing: 5 feet or multiples. Car Lining: 8, 9, 10, 12, 
14, 16, 18 and 20 feet or multiples. Car Decking: 9 and Io feet 
or multiples. 

GRADING RULE FOR CYPRESS CAR ROOFING, SIDING OR LINING. 

Material of this grade shall be well manufactured, and kiln- 
dried, and will admit of sound knots, any amount of stained sap; 
very small pin wormholes, such as will readily fill and cover by 
the usual painting; slight shake; a small split; ordinary season 
checks; but will not admit of grub wormholes, wane, knotholes, 
or defects which would prevent the use of each piece in its full 
width and length for the purpose intended as named above. 

Standard Lengths—Car Siding: 8, 9, 10 and 12 feet or multi- 
ples. Car Roofing: 5 feet or multiples. Car Lining: 8, 9, 14, 16, 
18 and 20 feet or multiples. 

Discussion—Mr. McCarthy, member of the committee on the 


same subject, from the Railway Storekeepers’ Association, pre- 
sented a number of slight changes that had been made since the 
report was printed. 
Action—Referred in its 
recommended practice. 


to letter ballot for 
Committee continued. 


corrected form 


SPRINGS FOR FREIGHT CAR TRUCKS, 


The committee asked for more time in which to prepare a 
report. This was granted. 


CAR WHEELS. 


Committee:—Wm. Garstang, Chairman, 
O. C. Cromwell, W. C. A. Henry, 
R. L. Ettenger. 


At the last convention revised drawings for the flange and 
tread contour of all wheels and a revised design for the 625- 
pound wheel with corrected specifications covering the three 
wheels were presented. 

The committee has held several meetings during the year. 
two of them being joint meetings with the car-wheel manu- 
facturers, and from the reports of the manufacturers and what 
we have heard from other lines, the indications are that a larger 
number of roads have adopted the new 1909 wheel than have 
previously purchased wheels made to the M. C. B. design. We 
learned from the manufacturers that they are rapidly getting in 
position to furnish the new wheel with the revised tread and 
flange, and that their orders justify making the change as 
rapidly as possible. 

In view of the fact that the 1909 wheel has been so favorably 
received and that nothing has occurred to justify considering a 
change in the design, the committee has no recommendations to 
make covering the wheels or specifications. 

We have received some communications during the year 
requiring attention, which have been handled as follows: 

Attention has been called to the maximum flange thickness 
gauge, Sheet M. C. B.—16, not showing sufficient dimensions 
to accurately lay out the gauge. To correct this, a new drawing 
of the gauge, which is not changed, but has additional dimen 
sions is presented. 

The committee finds that there is no maximum allowable 
height of flange specified for cast-iron wheels, so as not to 
damage track crossings and frog filling blocks, and would 
recommend for this dimension 114 inches, which is the same 
as has already been adopted for steel and steel-tired wheels, 
as shown in cuts on pages 98, 99, 100 and ror in the 1909 Inter- 
change Rules. 

The attention of the committee has been called to the fact 
that brackets used on existing wheel circumference measuring 
tapes were made to conform to M. C. Standard tread and 
flange contour prior to modification of the 1907 convention,. and 
it is the recommendation of the committee that these brackets 
be replaced with a form of bracket to suit the tread and flange 
contour adopted in 1909, and we enclose herewith drawing Fig. 
2c. (not reproduced), showing the proposed new bracket, and 
recommend its adoption. 

R. L. Kleine, chairman of the committee on standards and 
recommended practice, also forwards a letter relating to the 


A. E. Manchester, 
R. W. Burnett, A. Kearney, 
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diameter of new all-steel or steel-tired wheels, and the limit in 
diameter to which they should be turned when used in freight 
service. This is an important matter, which affects the trucks, 
brakes, height of couplers and interchange bills to an extent 
that the wheel committee feel is out of their jurisdiction, and 
suggest that it be handled by a special committee. 

We have a communication from the Wheel Manufacturers’ 
Association, which has been under consideration for several 
months, but can not recommend to the Association the adop- 
tion of the suggestions made, as we feel that it is unnecessary to 
have as a standard of the Association a special wheel weighing 
675 pounds for exclusive use under 60,000-pound refrigerator 
cars when the 675-pound 80,000-pound capacity wheel, by a 
slight change in the core, can be used. The Manufacturers’ 
Association also ask a modification of the present test require- 
ments, which the committee can not see its way clear to recom- 
mend. 

Discussion—Mr. Gibbs drew attention to the fact that the 
committee had not made any recommendation for limiting the 
variation in diameter. He considered this to be of pressing 
importance and believed the committee could easily handle it. 

Mr. Cromwell explained that the committee had considered 
this matter late in the season and felt that it was of too much 
importance to be decided in so short a time. The president ex- 
plained to Mr. Gibbs that the executive committee would take 
care of this subject by means of either another committee or 
by referring it back to this one. 

The report was received and submitted to letter ballot. 





DANGEROUS OXY-ACETYLENE APPARATUS 


To the Editor:— 

Believing that you are desirous of informing your readers 
correctly, concerning the bad practices which are resulting dis- 
astrously to the oxy-acetylene industry, you are requested to 
publish the following communication. Realizing that some of 
your readers may possibly consider that the statements were 
inspired by a selfish interest, we invite a most searching investi- 
gation as to their correctness: 

If the union of oxygen and acetylene did not produce an un- 
usually powerful agent, the oxy-acetylene process would not 
have its present value. Acetylene is by far the richest of all 
gases in carbon, and combined with oxygen, produces much the 
hottest flame that has yet been created. It is generated from 
calcium carbide, which is nothing more than coke and lime 
combined at a very high temperature, but the finished product 
is as inert, and as little dengerous, as crushed stone, unless put 
in contact with water, and it can be subjected to any kind of 
rough usage without the least danger. Acetylene itself camnot 
be ignited without a mixture of air, or oxygen, unless it is com- 
pressed to more than thirty pounds pressure 

Chemically, oxygen is made from chlorate of potash, and simi- 
lar materials, which are not dangerous unless placed in contact 
with carbonaceous matter, so that neither carbide, acetylene, nor 
the chemicals, are at all dangerous if they are properly handled; 
improperly treated, they can be made exceedingly dangerous, just 
as can ordinary coal, or water gas, or any of the hydro-carbons, 
such as gasoline, or oil. 

The present acetylene generator is the evolution of various 
types that have been tested by years of use, and most of the 
earliest processes have been discarded by responsible manufac- 
turers. Hundreds of thousands of acetylene generators are in 
use in the United States, and have become so important in the 
lighting industry, that they are the subject of yearly inspection 
by a body of engineers, in a laboratory which has been estab- 
lished by the National Board of Fire Underwriters. These en- 
gineers have become experts in the generation of acetylene, and 
have prescribed rules for the construction of such generators, 
which are the outcome of years of constant examination of ap- 
paratus of this character. Generators Luilt in accordance with 
these rules, can be accepted by the public as desirable types. 

These engineers, and the experience of a number of reputable 
manufacturers, have demonstrated beyond qeustion, that what is 
known as the carbide-to-water types, are most desirable for 
the generation of acetylene. Carbide has what is termed “endo- 
thermic heat,” which is similar to the heat of lime, when slak- 
ing, only the heat is much greater. One pound of carbide will 
boil six pounds of water; consequently the engineers for the 
insurance underwriters have a rule, requiring one gallon of water 
for each pound of carbide, which, it will be apparent, is suf- 
ficient to insure cool generation. 

The types generally discarded are known as the water-to- 
carbide generators. The methods employed in this type were to 
sprinkle water on the carbide, or to flood compartments, or were 








of the recession type, where the water rose to the carbide and 
was forced back by the gas generated when the water came into 
contact with the carbide, All of these types are objectionable, 
because there is not a sufficient supply of water present for 
proper chemical reaction, and it is entirely absent so far as 
cooling is concerned. The result is that more or less gas is 
polymerized, or turned into tar vapors, by the excessive heat 
evolved locally, making a poor gas; and with a rapid genera- 
tion, there is danger of the heat becoming so great as to melt 
the portions of the generator in contact with the carbide, and to 
create danger of explosion should the generator be opened when 
the carbide is in this heated condition. Generally, the carbide is 
in the interior of the generator, surrounded by water, so that 
the heat is not perceptible from the outside of the generator, but 
it exists nevertheless. 

Attracted by the supposed profits in the sale of oxy-acetylene 
apparatus, a new crop of generator makers, who are either un- 
familiar with the established methods of generation, or un- 
scrupulous, are springing into existence, and are placing these 
undesirable types on the market. They are doing exactly what 
was done with lighting generators, in the earlier part of their 
history, until there became a great class of what was known as 
“tin can” machines, the poor results from which it took years 
of strenuous efforts by the better class of makers to overcome. 
These types of generators are even more objectionable for oxy- 
acetylene welding, than they were for lighting purposes, because 
the gas consumption is much more rapid, multiplying the bad 
effects from this improper generation. Should such generators 
be subjected to the inspection of the insurance engineers, they 
would unquestionably be promptly rejected. 

Bad as is this method of gas generation, a still worse condi- 
tion exists. It is known to those who are at all familiar with 
acetylene, that when it is compressed to from 30 to 45 pounds, 
or more, there is a kind of disintegration of the molecuies, caus- 
ing the gas to be explosive in the presence of a spark. In the 
early history of the art, some terrific explosions occurred from 
compressing acetylene in this form, and for a time its use under 
compression was entirely abandoned. Through a French dis- 
covery it was learned that if cylinders were completely filled 
with a porous material, and this material was then saturated 
with acetone, the acetone would dissolve the gas to twenty-five 
times its own volume for each atmosphcre of pressure, and that 
when the pressure was relieved the acetone would give off the 
acetylene, and that this method not only gave the cylinders a 
marvelous capacity, but made it entirely safe to use acetylene in 
this form. The “Presto-o-lite” cylinders, which can be found 
on almost any automobile, are examples of what has been done 
in this line, and many railroad cars are lighted by this system. 
It is also employed quite extensively in oxy-acetylene welding 
for portable uses. 

In the face of past disastrous experience, there are persons 
who are manufacturing acetylene by compressing it direct from 
carbide, without purification, and during the past year there 
have been several fatal accidents from this cause. In one case 
nine people were killed, and the directors of the International 
Acetylene Association held a special meeting, and passed reso- 
lutions condemning this process, which is nothing less than 
criminal to employ. 

A method is being used to make apparatus portable, which is 
nothing more or less than to place an acetylene generator on 
an ordinary truck, and wheel it about. A generator in this po- 
sition is not only likely to be accidentally tipped from the truck, 
but it may be placed in close proximity to red-hot furnaces, or 
struck by swinging cranes, or injured in many other ways, and 
it does seem as though any careful, thoughtful person could im- 
mediately realize the danger of such an arrangement. If the 
generator should be tipped over, it would immediately bring 
the whole body of water and carbide into contact, which would 
certainly burst the generator, and the volume of gas released 
might come into contact with fire, and an explosion follow. Ob 
vious as is this danger, there are men it: important mechanical al 
positions to whom it did not occur until their attention w: 
called to the possibilities. Certainly, no intelligent insurane 
representative would approve of such apparatus. 

So far from acetylene being considered dangerous, when 
properly manipulated, the highest insurance authorities have con- 
cluded that it is much safer than movable units, such as lamps 
and there is no reason why it should not be equally safe fot 
oxy-acetylene purposes. 

The conditions with regard to the generation of oxygen, are 
not much better. The desire of many persons, who can us¢ 
the oxy-acetylene welding process to advantage, to obtain ap- 
paratus at very low cost, has proved to be a great incentive (0 
constructing the apparatus cheaply. 

Oxygen has been produced in this country for many years 
from chlorate of potash, and similar chemicals, but in such 
cases it has been the practice of the most prominent manu/ac- 
turers to generate this gas under only sufficient pressure t0 
wash it thoroughly, and force it into a gasometer, from which 
it is compressed by a compressor into tanks for portable «se. 
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It does not require much thought to realize that it would be 
much cheaper to generate the oxygen in the retorts, under suf- 
ficient pressure to force it into the tanks ready for use. This 
would cut out large washers, the gasometer, and the most ex- 
pensive part of the plant, the compressor; such a plant could 
be built at small cost, and at considerable profit. That this is 
being done, and advertised quite extensively, requires only the 
examination of the advertising columns of a number of trade 
papers to show. 

The most approved types of plants generating oxygen from 
chemicals, have the compressors built with two stages of com- 
pression, with an intercooling coil between the cylinders, and 
with the cylinders totally submerged it: water, so that even 
though there are impurities in the gas, there is not sufficient 
heat generated to ignite the mixture. It is also required that 
the parts of these compressors subjected to oxygen, must be 
of non-corrosive metal, which adds still further to their cost. 
It will be evident that plants not having these necessary requi- 
sites, can be, and are sold, for much less than properly con- 
structed apparatus. 

Defective and dangerous types of oxy-acetylene apparatus 
have not, as a rule, given satisfactory results and tend to dis- 
credit the process. Such apparatus has injured the art not only 
in this country, but in Europe as well. Solicitations have been 
received by the company which the writer represents, to sell its 
apparatus in Austria, by a very prominent firm, whose letter 
states that that country has numerous cheap and _ ineffectiv 
plants, which have brought the process into disrepute. 

AvcGusTINE Davis, 


New York. President Davis-Bournonville Co. 





UNIT SYSTEM OF ORGANIZATION ON THE UNION 
PACIFIC. 





A circular issued by A. L. Mohler, general manager of the 
Union Pacific Railway, and approved by J. Kruttschnitt, director 
of maintenance and operation, announces the extension of the 
Hine unit system of organization to the general offices of the 
Union Pacific, and the former general superintendent, superin- 
tendent of motive power and machinery, chief engineer, super- 
intendent of transportation, and assistant to the general man- 
ager have been appointed assistant general managers. 

This system, as adopted in the general offices, is similar to that 
already in operation on most of the divisions of this railroad. 
The initial installation was made on the Nebraska division and 
the system and its purposes were fully outlined and described 
in a paper before the Western Railway Club by the originator, 
Major Charles Hine, which appeared oa page 106, March, 1910, 
AMERICAN ENGINEER AND RAILROAD JOUKNAL. 

While at the time of its adoption it was regarded as an ex- 
periment it has worked out satisfactorily and will be further 
extended to all divisions as soon as details can be arranged. 
The general extension of the system, after about a year’s trial, 
is an indication of its success and that it has become the fixed 
policy of the Harriman lines. 


POSITIONS WANTED 


ASSISTANT TO SUPERINTENDENT OF Moiitve Power or GENERAL 
INsPpEcToR—Man with 20 years’ railroad experience; technical 
education; has held all positions, from fireman to master me- 
chanic, and from machinist to mechanical engineer; a hustler 
vho can show results; is an expert on fuel tests, spark throw- 
ng, front end and draft arrangements. 





Supt. or Construction, INSTALLATION ENGINEER, ENGINEER- 
NG SALESMAN, INspector—Graduate in mechanical engineer- 
ng, later special student in electrical engineering; over ten 
ears’ experience, East and West; railroad work, from shops 
.o Assistant Engineer; experience with large engineering works 
and with consulting engineers. Preferred location, Pacific 
Northwest; installation, erecting, testing of machinery; steam 
cr hydro-electric power plants, shops and mills, electric trac- 
t.on, irrigation pumping plants; some acquaintance with con- 
crete. 


BOOK NOTES. 


Lubrication of Steam Engines. By T. C. Thomsen. Cloth. 5 by 
7%. 97 pages. Illustrated. Published by The Technical 
Publishing Co., 55 Chancery Lane, W. C., London. Price, 
60 cents. 

This book corfines itself principally to internal lubrication and 
goes very fully into a discussion of the chemical and physical 
properties of cylinder oils, the standard grade of oils and the 
different types of lubricators. It discusses the internal lubrica- 
tion of all different types of steam engines using both saturated 
and superheated steam. One chapter is devoted particularly to 
locomotives. The dangers of the presence of cylinder oil in 
boiler feed water is discussed and oil separators are considered 
at some length. It is a very complete discussion of this im- 
portant subject. 





“Self Taught Mechanical Drawing and Elementary Machine De- 
sign.” By F. L. Sylvester, M. E., and Erik Oberg. Cloth, 
333 pages, 5x 734 in. Illustrated. Published by the Norman 
W. Henley Pub .Co., 132 Nassau street, New York. Price, 
$2.00. 

This is a very practical treatise on Mechanical Drawing and 
Machine Design, comprising the first principles of drawing, work- 
shop mathematics, mechanism and the calculations and design of 
machine details. It is especially prepared for the practical me- 
chanic and the young draftsman. 








PERSONALS. 





G. I. Evans, chief draftsman of the Canadian Pacific Rail- 
way at Montreal, Quebec, has been appointed mechanical en- 
gineer. 





C. E. Fuller, superintendent of motive power and machinery 
on the Union Pacific Railroad, has been appointed assistant gen- 
eral manager under the new organization system. 





Don B. Sebastian, acting fuel agent of the Chicago, Rock 
Island and Pacific Ry., has been appointed fuel agent, with 
headquarters at Chicago, Ill. 





Walter E. Dunham, master mechanic of the Chicago and 
Northwestern Ry. at Winona, Minn., has been promoted to su- 
pervisor motive power and machinery, with offices at the same 
place. 





J. D. Harris, general superintendent of motive power of the 
Baltimore & Ohio R. R. Co., with offices at Baltimore, Md., has 
had his authority extended over the Baltimore & Ohio South- 
western Railroad. 





The office of master mechanic on the Chicago, Peoria & St. 
Louis Railway has been abolished and C. S. Branch has been 
appointed superintendent of the mechanical department, with 
office at Jacksonville, Ill. 





J. F. Killeen has been appointed genera! mechanical foreman 
of the Washington division of the Oregon Railroad & Naviga- 
tion Co., with office at Starbuck, Wash., succeeding M. J. Car- 
rigan, resigned. ; 





T. H. Goodnow, who was recently promoted to master me- 
chanic of the Lake Shore and Michigan Southern Ry. at Elk- 
hart, Ind., has resumed the former office of master car builder 
at Englewood, IIl., succeeding J. W. Senger, transferred. 





Joseph Smith Harris, former president of the Philadelphia & 
Reading Railway, died suddenly on June 2, at his home in Ger- 
mantown, Pa., from apoplexy. Mr. Harris was born in Chester 
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County, Pennsylvania, on April 29, 1836, and entered railway 
service in 1853, since which time he has been consecutively rod- 
man and topographer, North Pennsylvania Railroad; in command 
of U. S. Steamer Sachem, attached to Farragut’s . Mississippi 
River Squadron; engineer of the Lehigh & Mahanoy Railroad; 
chief engineer Morris & Essex Railroad; chief engineer Phila- 
delphia & Reading Coal & Iron Co.; superintendent and engineer 
Lehigh Coal & Navigation Co.; general manager Central Rail- 
road of New Jersey; president Lehigh Coal & Navigation Co.; 
receiver and afterward vice-president of the Central Railroad of 
New Jersey; vice-president of the Philadelphia & Reading Rail- 
way; receiver and president Philadelphia & Reading Railway; 
president of the reorganized road, the Reading Co., Philadelphia 
& Reading Railway, and the Philadelphia & Reading Coal & 
Iron Co. 


IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


Pire Unions.—The Jefferson Union Company, of Lexington, Mass., has 
recently prepared catalogs on their style F male and female unions and on 
their new swing union, which is practically universal. These will be sent 
on request. 


Batt Bearinc Line SHart Hancers.—The Hess-Bright Mfg. Co., Phila- 
delphia, Pa., is sending out sheets for their loose seaf binder on the above 
subject, giving dimensions of hangers for various loads. 


Inpuction Mortors.—The Sprague Electric Co., 527 West 34th St., New 
York, is sending out a large illustrated bulletin, No. 600, describing a 
variety of single and polyphase induction motors, including a number of 
efficiency curves and wiring diagrams. 


RatLtroap WrencH.—The Uwanta Wrench Co., Meadville, Pa., has re- 
cently sent out a small circular describing the ‘“‘Uwanta” wrench. 
wrench is said to be a one-piece drop forging and very strong. 


This 


Friction CiutcHes.—A very artistic catalog describing and illustrating 
friction clutches for various purposes is being sent out by the Hill Clutch 
Co., Cleveland, O. These clutches have been in use for heavy work on 
elevating, conveying and cement machinery. 


Conveyinc MacHinery.—A new and complete catalog has recently been 
sent out by The C. W. Hunt Co., 45 Broadway, New York City, describing 
coal handling and hoisting machinery, conveyors and equipment for locomo- 
tive coaling stations. 


Motor Inspection Cars.—The Buda Company, Chicago, is sending out 
an artistic and interesting catalog, which is well illustrated, showing their 
gasolene motor inspection cars for railroad work. These cars are made with 
a capacity for six passengers. 


Pneumatic HaMMERS.—A new bulletin recently sent out by the Ingersoll 
Rand Company, 11 Broadway, New York, describes the imperial, type E 
pneumatic hammers, with sectional diagrams, showing the construction of 
these new tools. 


Raprat Dritt.—The Mueller Machine Tool Co., Cincinnati, O., is issuing 
a number of new sheets for its loose leaf binder, with illustrations and de- 
scription of their new standard radial drills, with 2%4 to 4% ft. arms. 


Battery CHarcinc Rueostats.—An interesting booklet of 42 pages with 
the above title has just been published by The Cutler-Hammer Mfg. Co., of 
Milwaukee. It describes this company’s entire line of battery charging 
rheostats, comprising two types for charging ignition batteries and six types 
for general charging work, for electric pleasure vehicles and for trucks. 
Full page illustrations of the various types are shown besides several special 
types such as a motor-generator set panel and a panel for use with a gas 
engine driven dynamo and storage battery. The method of tabulating data 
and list prices is worthy of comment, all information being condensed into 
a single table. 


Tuncsten Lamrs.—Bulletin No. 4739, just issued by the General Elec- 
tric Company, Schenectady, N. Y., describes the “‘G.E.’’ Mazda incandescent 
lamp, which has an improved tungsten filament and gives the high efficiency 
of 1 to 1% watts per candle power. In other words, the Mazda lamp 
divides the cost of current by three, or gives three times as much light for 
the same expenditure of energy. The bulletin describes this lamp in great 
detail, and illustrates the various sizes of this type of lamp for use on 
multiple circuits. It contains tables showing cost of operation and life, effect 
of voltage variation on candle-power and watts, relative costs of lighting 
with various lamps for equal illumination, etc., and also devotes consider- 
able space to the reflectors necessary to give the best results. 


NOTES. 


Rartway Suppry MANUFACTURERS’ ASSOCIATION.—This association, with 
J. D. Conway as secretary, announces the removal of its offices from 313 
Sixth avenue, to Room 2135, Oliver Bldg., Pittsburgh, Pa. 


Farts Hottow Staysott Co.—This company, of Cuyahoga Falls, O., 
advises that H. W. Davis, No. 2 Rector street, New York, has been 
appointed its Eastern representative. 


B. F. Sturtevant Co.—It is announced by the above company that they 
inaugurated a new custom last June by holding their salesmen’s convention 
at Hyde Park, Mass., at which the branch office managers and principal 
salesmen all over the country assembled. 


Walter B. Snow, Publicity Engineer, Boston, Mass., announces that fl. 
Ross Callaway, a graduate of the Massachusetts Institute of Technology, and 
late assistant to the mechanical engineer of the New York Edison Co., has 
been added to his staff. 


WorcestER MacHINE Screw Co.—The above company, of Worcester, 
Mass., announces the death of Edward Blake Dolliver, treasurer of the 
Standard Screw Company and manager of the Worcester Machine Screw 
Company. 


Batpwin Locomotive Worxs.—Wm. L. Austin has been made president 
of the above company, succeeding John H. Converse, whose death was 
recently announced in these columns. Mr. Austin was formerly vice-presi- 
dent of the Baldwin Company and has been chief draftsman of the company 
for some time. 


C. W. Hunt Company.—The above company, builders of coal handling, 
conveying and hoisting machinery, whose address is West New Brighton, 
N. Y., have opened offices in the State Bank Building, Richmond, Va., 
and also 607 Rhodes Building, Atlanta, Ga., in charge of W. F. Lee, for 
several years preliminary engineer to the company. C. T. Anderson has 
been appointed manager of the Chicago office, 1616 Fisher Building. 


Detroit SEAMLEss STEEL TusEes Co.—This company announces the ap- 
pointment of H. S. White as sales manager at Detroit, Mich. Mr. White’s 
experience in the seamless tube field began in 1897 in the commercial depart- 
ment of the Pope Tube Co. in Hartford, Conn. From there he went to 
Cleveland as assistant general sales agent for the Shelby Steel Tube Co. 
at the time the former company was absorbed by the Shelby Tube Co. In 
1908, after the absorption of this company by the National Tube Co., he 
became general manager of sales of the National Tube Co. in charge of the 
seamless steel product and was appointed to his present position on 
April 15, 1910. 


ALLis-CHALMERS CoMPANY.—David Van Alstyne has been elected vice- 
president in charge of manufacturing of the above company, with 
headquarters at Milwaukee, Wis. Mr. Van Alstyne is specially well fitted 
for this work, and is one of the few men who understand thoroughly and 
know how to apply successfully, the principles underlying economical and 
efficient production on a large scale. He began work as a machinist on the 
Louisville & Nashville and was later master mechanic on the Louisville, 
Henderson & St. Louis Ry., superintendent of motive power on the Chicago 
Great Western RR. and mechanical superintendent on the Northern Pacific. 
His splendid work on these two roads attracted attention to his qualities 
as an executive and manager, and in 1907 he was elected vice-president in 
charge of manufacture of the American Locomotive Company. During the 
past few months he has been retained in a consulting capacity for a western 
railway system. 


J. G. Wuite Company.—It is announced that L. R. Pomeroy, who re- 
cently resigned the position of assistant to the president of the Safety Car 
Heating and Lighting Co., has been appointed chief engineer of the railway 
and industrial division of the above company in New York City. Mr. 
Pomeroy has for a long time been considered an authority on railway shop 
equipment, operation and construction, and is peculiarly adapted both by 
nature and training for his new work. Beginning in 1874 he was engaged 
successively in the commercial business; special auditing; drafting and 
designing of cars and locomotives. Then he was secretary and treasurer 
of the Suburban Rapid Transit Company of New York, and later a special 
representative of the Carnegie Steel Company and Cambria Steel Company, 
introducing basic boiler steel for locomotives and special forgings for rail- 
ways. This assignment involved metallurgical engineering and experimental 
research to adapt special steels for railway axles, crank pins and piston 
rods. From 1899 to 1902 he was assistant general manager of the Schenec- 
tady Locomotive Works, and for six years following this he was a special 
representative in the railway field for the General Electric Company, this 
work covering the electrification of steam roads, railway shops and the 
general application of electricity for all railway purposes. For the past 
two years he has held the position with the Safety Car Heating and Lighting 
Company, which he resigned to take up his new work. While holding the 
last position, Mr. Pomeroy also devoted a portion of his time to consulting 
work in the special field of railway shops and machine tool operation. 
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ARTICULATED COMPOUND LOCOMOTIVES, 0-8-8-0 TYPE 


NORFOLK AND WESTERN RAILWAY. 


In addition to the five locomotives built by the Baldwin Loco- 
motive Company, which were illustrated on page 269 of the 
July issue of this journal, the Norfolk & Western Railway is 
also receiving from the American Locomotive Company five 
engines of the same general type. 

Inasmuch as great freedom was allowed the builders, in both 
of these orders, to use their own judgment as to general ar- 
rangement, and as both orders were built to cover practically the 
same specifications as to the work to be performed, the two 
designs illustrate the differences of opinion between the builders 
very clearly. The Baldwin locomotives are of the 2-8-8-2 type, 
having a total weight of 390,000 lbs., of which 360,000 is on 
drivers. The American locomotives are of the o-8-8-o type and 
weigh 375,000 Ibs. total, all of which is on the drivers. Outside 
of this different wheel arrangement, the chief difference is found 
in the boiler construction. The fire box in both cases is prac- 
tically the same, but in the Baldwin locomotives there are 350 
214 in. tubes, 21 ft. long, which terminate in the combustion 
chamber, ahead of which is a feed water heater having 450 tubes 
63 in. long and in the front end is a Baldwin superheater ar- 
ranged as a reheater. The boiler is of the separable type, the 
joint coming at the combustion chamber. On the order here 


449 miles, on which there is a grade of 2 per cent. with some 
very sharp curves, will also be put into service, it is expected, on 
the main line between Norfolk and Bristol, a distance of about 
408 miles, where a good opportunity is offered for obtaining the 
full advantages of the Mallet types, the grades on this section 
being from 1 to 1.3 per cent. 

Referring to the locomotives built by the American Locomotive 
Co., the design is in general very similar to the enormous engines, 
six of which were recently delivered by these builders to the 
Delaware & Hudson Company, being illustrated on page 207 of 
the June issue of this journal. They are somewhat smaller than 
that design, however, and although the boiler tubes are the same 
length in each case, the Norfolk & Western locomotive does not 
have a combustion chamber. Also on account of the smaller 
boiler it was not necessary to follow the arrangement of steam 
piping required on the Delaware & Hudson engine and the high 
pressure steam is carried directly from the dome to the valve 
chamber in the usual manner. 

A modification from the builder's former practice for articu- 
lated type of locomotives is found in the arrangement of the re- 
versing connection to the low pressure engine, where a scheme 
similar to that on the Baldwin engines is used. This consists 
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LOCOMOTIVE DESIGNED BY THE AMERICAN LOCOMOTIVE COMPANY FOR 


illustrated the boiler is simply and entirely a steam generator, 
having 367 2% in. flues, 24 ft. long, which end in the smoke box 
in the usual manner. 

In the method of steam control is another noticeable difference. 
The Baldwin engines exhaust directly into the receiver pipe from 
the high pressure cylinders and provide simply a 1% inch pipe 
connection, with a globe valve in the cab, for furnishing steam 
to the low pressure cylinders in starting. This pipe connects to 
the receiver pipe, and its small size is depended upon to suff- 
ciently reduce the pressure. The American locomotives are 
compounded on the Mellin system, which includes an automatic 
intercepting valve that admits steam at reduced pressure to the 
receiver as soon as the throttle is opened and automatically closes 
when the exhaust from the high pressure cylinders builds up the 
receiver pressure to the proper point. It can also be opened for 
the purpose of increasing the receiver pressure or “simpling” 
whenever desired. 

These three features—i. ¢., wheel arrangement, boiler con- 
struction and system of compounding—are the chief points where- 
in the two builders entertain different opinions, and an oppor- 
tunity will be given the Norfolk & Western Railway to determine 
the relative value of the two arrangements, which it is hoped 
will assist in settling the differences of opinion which now seem 
to generally exist among railroad men as to the relative value of 
the two types. 

These locomotives, while intended principally for use on the 
division between Columbus, O., and Roanoke, Va., a distance of 


THE NORFOLK AND WESTERN RA{LWAY. 


of carrying the connection between the high and low pressure 
reversing shafts between the frames, and providing it with a 
tniversal joint at the high pressure cylinders saddle. This ar- 
rangement eliminates the necessity of using universal joints in 
the radius bar hangers and does not give as great a disturbance 
in the valve elements when curving. , 

The general dimensions, weights and ratios are given in the 
following table: 


GENERAL DATA. 


Crs is conde a or iesesd dan es aeddandanedused ses waeaewamee 4 ft. 8% in. 
Ee ee ee ee OT eT ary ee Freight 
a os Cb amecd cs ocewiwadacdualgacbecdoeesewededucdemndaeraaen Bit. Coal 
UENO hie vd caches dcdanadscdnguas deeds eeumanaee eee 85,000 Ibs. 
te I  QINIER So ooo i's Sree ccaccacuceacaasadececwens 375,000 Ibs. 
WN ON Ne ccc cdsecdearcksncccnctencccesnanacaganee 375,000 Its. 
Weight of engine and tender in working order...........0... 433,600 Ibs, 
CI ac cd ccwnvdesadseseetudacwndacedmaeudans 15 ft. 6 in. 
We I Oe oo ic tanec recuceeahea skcceb aed awnmaaeanne 41 ft. 2 in. 
Wheel hase, engine and tender... . 0... cccccccccccccccccceces 72 ft. 10 in. 
RATIOS. 
Weeks om Geivers -+. tractive eMeets o.<.cccccccccscccuseccacsecwsnuaee 4.42 
oC eS eS a, er rreerIrTrrrrrererrrcrr rer TT 4.49 
Tractive effort X diam. drivers + heating surface.............eeee6- 887.00 
"Total hentiees GUrtAce + SYOO OFCBiec ccc cccsiccecicccdscascctccdced 71.09 
Firebox heating surface + total heating surface, %H.........eeceeeecees 3.95 
Weight on drivers ~~ total heating surface............ccceeeeeceeeees 69.70 
Volume equivalent simple cylinders, cu. ft..........-. eee eee eeeeees 25.50 
Total heating surface + vol. equiv, cylinders.........2-.eeeeeeeeees 210.00 
Geate att + Wel, EQUIV. CYTIMGOIS. < ccccccccccccscesccccecssecncaaate 2.96 
CYLINDERS. 
i errr ei dudvtdadicndcadsdscsaiesteddetcducuaeuamaee Compound 
RE oc ccc ouecedeaecadeetesceueeedaeeaaen dumumaba tess 244% & 39 ir. 
SGFONS <c.ec 6 piv atindinsweciansecenes basneuaeansguatudcuen ee 30 in. 
VALVES. 
WR PE Winn ve kha cdc hccsacdievesccascscceacaduacdewsuaneua 14 in. Piston 
WG Bk Wh bdncdcendasedsccncccdvednqsadtsedccubeunsds<degNeeneeel Slide 
CARIN. hcg catuee based dnndecehabenmeemaadageageaddeanee 6 in. 
yee eG i ae rrerrrrerrryr rc rr rec rrr rr 1 in, 
Cedehtie tats En Bie occ cccsccccccccccesscecosceces pu tune daa da ee, 
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Inside clearance 


WHEELS. 
I OE MNES A ds wieaieeig eis owes bu ne aw Cabin baal 56 in. 
eee eS er ee ere rere Perr 3 in. 
Driving journals, main, diameter and length < 12 in. 
Driving journals, others, diameter and length................. 91% x 12 in. 


BOILER. 

Straight 
Working pressure s 
Outside diameter of first ring % in. 
EERE IIR si dk 0's 0 ie bse Ow oisivic'es od eet eee 120% x a4 
i BCID oo icini.s cs obs sso 55s clewienwannonbicnen SEE 4% 
Firebox, water space *, 5Y, S. 
Tubes, number and outside diameter 











Tubes, length 

Heating surface, tubes 
Heating surface, firebox 
Heating surface, total 
Grate area 

Smokestack, diameter 
Smokestack, height above | 
Center of boiler above 


Water Bottom 
ee Oe COC eT TT OER ET Orr er 15 in. Center, 12 in. Side Sills 
diameter 
Journals, diameter and length 
Water capacity 


4 000 Ao 
Coal capacity 





EQUALIZATION OF MALLET ARTICULATED LOCOMOTIVES. 


By W. E. JounstTon. 


It seems to have been the practice in this country in design. 
ing Mallet articulated locomotives, to equalize all the driving 
springs of the front engine together and with the leading truck 
if one is used. This arrangement gives practically a three-point 
support to the boiler and prevents local stresses of a diagonal 
nature on uneven track, or when entering or leaving curves on 
which the outer rail is elevated. The stability of the locomo- 
tive is, however, very materially reduced by this arrangement, 
possibly to a dangerous extent with certain spring rigging ar- 
rangements on the back engine. 

Figure 1 shows the situation on an engine of the 2-8-8-2 type 
equalized according to the usual method and with the back end 
of both trailer equalizers resting on a single cradle casting in 


izers can exert to prevent rotation of the transverse equalizer, 
and also the maximum turning moment due to inequalities in 
weight on opposite sides of the engine. 

If the distance between the front end of the trailer equalizers 
is made equal to the distance between the driving springs with 
or without a transverse equalizer the turning moment will be 


> (P + P’), Figure 2, in which X equals the distance between 
the frame centers. 


The factor ¥1 of the equation AB = W1x Y 
W2 Ww2 

to locomotives having the rear end of both trailer equalizers 

resting on a common support as in the 


which a single cradle 


applies only 


case of trailer trucks in 


casting acts as a combined truck center 

















the trailer truck. Considering only the boiler, rear engine frame, 
high pressure cylinder and such parts as are rigidly attached 
thereto, ABC is the three point or triangular support and CG 
the center of gravity. The stability of the locomotive then de- 
pends on the distance of the center of gravity from the sides 
AC and BC of the triangle. The width of the base AB of the 
triangle depends on the spring arrangemcnt of the rear engine, 
and is equal to the distance between frames on engines without 
trailing trucks. 

On engines with trailing trucks using a transverse equalizer 
as shown in Figures 1 and 2, the width AB = Wwtx Y where 
Y is the distance between the points at which the trailer equaliz- 
ers bear on the transverse equalizer, W1= weight on driving 
springs of rear engine and W2 Wi plus weight on trailer 
springs. 

This is due to the fact that the transverse equalizer will turn 
about one of the bearings for the trailer equalizers as a fulcrum 
if the turning moment due to the difference in weight on oppo- 
site sides of the engine resulting from centrifugal force or 
other causes, exceeds the maximum turning moment which the 
trailer equalizers can exert in the opposite direction. The total 
pressure of the two trailer equalizers on the transverse equal- 
izer is Obviously equal to the upward pull of the driving spring 
hangers or P + P’, Fig. 2. 

This may all be concentrated on one equalizer. 


= (P td 


then will equal the maximum turning moment the trailer equal- 


pin, swing bolster and equalizer support. With this arrange- 
ment, the trailer springs do not assist in righting the engine as 
the load from the trailer equalizers is carried on the cradle near 
the center of the engine and the trailer acts as a single point of 
support. The effect of carrying a portion of the weight of the 
rear engine on a support at the center of the engine is, obviously, 
to reduce the resistance to rolling in the same proportion, or 
about ten per cent. in ordinary 2-8-8-2 designs. 


In Figure 1, if Y = 25%4”, AB equals about 23” and the dis- 
tance from the center of gravity to the sides AB and BC of the 
triangle will equal 614”. This will be the condition on straight 
track. On curves, however, the center of bearing pressure be- 
tween the boiler and the front engine is on the center line of 
the engine frame and on a curve to the right, ABD, shown dot- 
ted, would become the triangle of support instead of ABC. 


On a 10° curve CD equals about 8”, then the distance from 
the center of gravity to the side AD will equal about 3%”, giving 
an extremely small margin of safety. 

The distance between centers of the driving bases of the fron: 
and rear engines will not be more than about 25 feet for o-8-8- 
and 2-8-8-2 types, and the difference between the elevations 0: 
the outer rail in this distance will not usually exceed 44”. 


Heavy engines of these types must necessarily have good and 
substantial track. The necessity for three point support, there 
fore, seems to be largely imaginary and of much less importanc¢ 
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than the increased stability to be gained by changing the equali- 
zation. 

Figure 3, herewith, shows a spring rigging arrangement for 
engines of the 2-8-8-2 type. This gives five points of support 
for the parts above the springs, but each of these five points of 
support has from three to five points of support on the rails, so 


it does not follow that a tool which stands up longer than another 
under breakdown conditions, will do the same under practical 
conditions. The majority of the formulas now in existence for 
computing horsepower required for tools are generally mislead- 
ing and useless, and no general formula that would be of prac- 
tical value has been developed, as the power required varies 
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that the effect of low spots in the track at rail joints, at edges 
of the turntable or other inequalities will be distributed between 
enough springs so as not to have any injurious effect. 

In Figure 3 the polygon ACDEB represents the five point sup- 
port for the parts above the springs. The distance of the center 
of gravity from the edge of the support would be 2114” on an 
engine with 43” frame centers standing on straight track. On 
a 10° curve the distance would be about 1814”, and the distances 
from the center of gravity to the side of the support with the 
arrangement as shown in Figure 3 are therefore equal to ap 

















- 


pe) 


proximately 3 to 
I, the increase in ultimate stability being proportional. 

The spring rigging arrangement for the front engine shown in 
Figure 3 is known to be entirely practical and satisfactory, as it 
is now in use on some engines originally equalized like Figure 
1, which gave trouble from the springs of the front engine get- 
ting out of their proper positions. 


times the corresponding distances in Figure 





HORSEPOWER REQUIRED FOR MACHINE TOOLS. 


The determination of the horsepower required for driving 
machine tools calls for the exercise of considerable judgment, 
especially in the case of alternating current motors where a 
power factor enters into consideration. Exhaustive tests have 
been made to determine the amount of power required to drive 
tools, but it is to be regretted that many of these tests are lacking 
in essential features that would make them valuable. Conclu- 
sions drawn from incomplete data are apt to be misleading; as in 
the case of tests made with motors which are considerably under- 
loaded or overloaded, and where efficiencies are not taken into 
consideration; or where the material used and duration of test 
are not stated; or where there has been failure to state whether 
the test was a practical one or merely a breakdown test. The 
conclusions drawn from breakdown tests are often deceptive and 
should not be used for determining power to drive tools; also 


with the metal worked, the cutting speed and many other con- 
ditions. 

The construction of the tool is seldom taken into consideration 
when estimating horsepower, yet some of the worm-driven tools 
are notoriously inefficient. Other tools are so constructed that 
the greatest part of the power delivered to the tool is consumed 
in friction losses and not in useful work; again, the tool may be 
constructed upon approved lines but may not be stiff enough to 
stand the strains to which it is subjected, thereby causing con- 
siderable loss of power, all of which, as well as the difference in 
power due simply to the shape of a cutting tool, has been re- 
peatedly proved by tests. In one instance, it required 72 per 
cent. more power to drive a plain spiral milling cutter than the 
same cutter nicked. 

The advent of the high-speed steel and the high-power tools, 
together with the increased speed of old tools, makes much of the 
data bearing on horsepower collected up to a comparatively short 
time ago, of somewhat doubtful value. From the above, and 
from the fact that the duty required of a tool in one shop may 
be more severe than that in another, it will be seen that it cannot 
be accurately stated that a definite size of motor is required for 
a given tool. In the majority of cases, however, the horsepower 
for small tools has been pretty well fixed. With the larger tools 
the variation in horsepower required is much more pronounced, 
and at the same time is more important on account of the size 
of the motors involved. This variation in horsepower is often 
as much as 4 to 1 and sometimes even 6 to 1.—Chas. Fair before 
A. S. M. E. and A. I. E. E. 


United States Bureau of Mines.—This new bureau was estab- 
lished July 1 with the transfer from the Geological Survey to 
the bureau of all work relating to mine and fuel investigation 
and including the fully equipped testing station at Pittsburgh. 
The publications of the Survey relating to mine and fuel inves- 
tigations will in the future be distributed by the Bureau of 
Mines, the last bulletin of the Survey, “The Explosibility of 
Coal Dust,” by G. S. Rice, being issued about August 1. Fol- 
lowing this the Bureau of Mines will issue “Volatile Matter of 
Coal’; “Coal Analysis,” by N. W. Lord; “Final Data Regarding 
Steam Tests,’ by L. P. Breckenridge; “North Dakota Lignite as 
a Bowler Fuel,’ “Producer Gas Tests in 1905-07,” “The Coke 
Indusiry as Related to the Foundry,” “Coal for Eliminating Gas,” 
and “Petroleum as Fuel for Boilers.’ The newly created Fed- 
eral bureau is about to make up a permanent mailing list of 
those interested in receiving news concerning its work and copies 
of the bulletins, and all persons who care to have their names 
on the list are requested to notify the Director of the Bureau 
of Mines, Washington, D. C. 
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100,000 LB. NARROW GAUGE HOPPER CAR. 


CENTRAL SoutH AFRICAN RAILWAY. 

For use in the coal traffic in the Rand district around Johannes- 
burg, the Central South African Railways has purchased five 
experimental self-discharging hopper cars, designed and built by 
the Leeds Forge Company, Limited, of Leeds (England). This 
company has also during recent years built two hundred and 
fifty 85,000 Ib. capacity all-steel hopper cars for this road. The 
Central South African Railway is 3 ft. 6 in. gauge and these 
cars are said to be the largest freight rolling stock which has 
yet been constructed for any narrow gauge railway system. 

From the illustration, it will be seen that the body of the car, 
which is constructed throughout of steel, is carried on Fox’s 


The following are some of the leading dimensions: 


ERs ARE RUNNIN 5 '5's's ils Maw IA Way sas ones eeaee eoesaon 049 ft. 9 in, 
LCORTR IMONEE occccccccscs TTT Orr eT ere ek ewes ion axete 2t. 
vie alt a Re are ae re nee eek aI R LY 8 ft. 4 in 
MUMIA ANNES) MAOUMENUOUND 5 3's 6 i-04-05.0 0.9 0 4:0'6 case ce den seeeebun wee 8 ft. 2% in. 
MRT MRMNME a oes ioG dseraie sacle aWks nko PENSE oes PO -8 ft. 2 in 
IR a As 656 oaths SUSI w As Gib AS ao Os PERE ee ee. eS 
WE IOS id. gs raid.) ator wh ws wogG Win wle aed Re ee 2 ft. 10 in. 
NS eG Se SR SEAS Le oe Codes COE a nee 5 ft. 6 in. 
ee ey ae nae Cn et: 28 ft. 6 in 
PEN MONE, AUNEINIOED 650.05. wos. bw clare hee.s eS oewackncouseeonl 2 ft. 11 in. 
ED WN OMNI 6 6 a'y 6's 5'o 06-4 bode caeceie cee eS Wen es LRRKSCLOET 5 it. 6 in. 
Lahti oa eA CE er ne he PPO er ee 1,700 cu. ft. 
MODONE Nerd W\g 6:06 sid 55 wih a aw vegine w awa TNRGR L CAle Renew Aten ee Lae 100,000 Ibs. 
Se. | AR Ae En eta ty Fee Meare we A OL eee eee ol ayy 40,880 lbs, 





STATISTICS OF RAILROADS. 





The preliminary abstract of the report of the Interstate Com- 
merce Commission on the statistics of railways in the United 














100,000 LB. STEEL 
patent pressed steel underframe, the latter being carried at either 
end on the spherical centers of two four-wheel trucks, also of the 
Fox pressed steel pattern. The Leeds Forge Company’s patent 
arrangement of the inside stanchions has been adopted in order 
to give the minimum overall dimensions. The cars are arranged 
so as to discharge the whole of the contents at the center, and 
the doors can be opqied and closed from either side of the car 
by turning the transverse shaft. This shaft carries levers fixed 
to it which are connected by links to toggles, the bottom ends of 
These toggles are so arranged 
that when the doors are closed they are in line with each other, 


which are attached to the door. 


and they thus resist any tendency of the doors to open through 
the action of the load on the doors, or as a result of switching 
operations. The cars are fitted with an either-side handscrew 
brake, applying brakes to all wheels, and are fitted with the 


buffer gear common to the C. S. A. system. 





REVOLVING SHAFT OPERATED 
From EITHER ENO BY 
REMOVABLE KEYS 


; DOORS HINGED 
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DETAIL OF DOOR OPERATING MECHANISM. 





HOPPER CAR FGR 3 FT 








6 IN. GAUGE RAILROAD, 


States for the year ending June 30, 1909, contains the following 
information: On June 30, 1909, there was a total single track 
mileage of 236,868.53, an increase of over 3,000 miles from the 
previous year. The number of railways included in the report 
is 2,196. There were 57,212 locomotives in service at that date, 
an increase of 479 over the previous year. Of these 13,317 are 
passenger, 33,035 freight, 8,837 switching, the remainder being 
unclassified. The total number of cars of all classes are 2,218,280, 
or about 13,000 less than the previous year. The average number 
of locomotives per thousand miles of line was 243, and of cars 
9,423. The total number of employees on steam roads was 
1,502,823, an average of 638 per 100 miles of line. This does not 
include the employees on switching and terminal companies, 
which are not considered in any of the summaries. The total 
capitalization at par value was $17,487,868,935, representing a 
capitalization of $59,259 per mile of line. During the year ther: 
were 253 passengers killed and 10,311 injured. Of these, how 
ever, but 86 passengers were killed and 4,805 injured because of 
collisions or derailments. The total number of persons othe: 
than employees or passengers killed was 5,859, injured 10,300. 





New Cuicaco AND NoRTHWESTERN TERMINAL.—The new Ch! 
cago terminal of the Chicago & Northwestern Railroad has pr 
gressed far enough to give an idea of the remarkably attractive 
and imposing appearance which the finished structure will p: 
sent. The station building and train shed occupy an area of 320 
by 1,290 ft., all buildings covering 20 acres of ground. The 
tracks in the train shed have a capacity of 200 cars. The tot@l 
daily capacity of the whole station will be 250,000 passengers 
which can be handled without any confusion or crowding. The 
building contains all possible facilities and conveniences i°f 
travelers. 































= & 


fe) 





OPERATION OF MALLET COMPOUNDS IN PUSHER SERVICE 


DELAWARE & HUDSON CO. 





‘ 

On page 207 of the June issue of this journal appeared an il- 
lustrated description of some very powerful Mallet locomotives 
of the o-8-8-0 type, six of which had been delivered to the Dela- 
ware and Hudson Co. by the American Locomotive Company. 
These locomotives were designed to take the place of two very 
large pusher engines which it had been necessary to use on the 
grade out of Carbondale, Pa. 

After they had been in service for a short time, some com- 
parative test runs were made to determine the exact cost of 
operating on this grade under the two methods. Four runs were 
made with the same two pushers of the class E-5 type,* then 
four runs with one of the Mallets, followed by four more with 
another Mallet. The tonnage of all trains was practically the 
same. Observations were taken and determinations made of 
the number of cars handled by the pusher alone, the steam pres- 
sure, coal burned, draft, water consumption, etc. These are 
given in the table below. 

It will be seen from the results that one Mallet performed 
almost exactly the same work as two of the E-5 engines with 


1 Uniondale 
ower ° 
Li er Tank 


Forest City 


coy 
m.p, Water Tank M:P. 





Tonnage moved by pusher....cccccccccccccccsccece 1,504 1,490.8 

Percentage moved by pusher..........-++-eeeee: -- -65.99 65.48 

Running time—W. C. Tower to Forest City....... 88 min. 45.5 min. 

se Forest City to Uniondale....... 18.8 min. 21.8 min. 

= i Uniondale to Summit............ 46 min. 43.1 min. 

_ e W. C. Tower to Summit...1 hr. 42.8 min. 1 hr. 60 min. 

Miles per hour—W. C. Tower to Forest City higeecas 7.52 6.28 

“ Forest City to Uniondale.......... 14.20 12.20 

vs . “ Uniondale to Summit............. 11.69 12.47 

” = eo WW. €. Tower to Samatits.<ccccess 10.61 9.88 
Average steam pressure— 

Wee GC, Zemee th Patent Ce. ccc cccdccdnecsces 200. 2038 

POUGRE Cie Ce CIM 6 8 occ ccc cecccceccsacs 191.5 199 

MEE Ol IIE oi ce wncddadececsecdadeucs 198.5 199 

We Ce See OG CI ie cic cedecsccccsntcaws 196.5 209 
ae of coal burned— 

COE Bee I Cis cde ccckccdccscsex 6,281 3,784 

} a Ce OF Ca 6c 6cccccctcunscueness 4,540 2,572 

cao OU ci vuncededeenucdadeeener 8,253 4,273 

Co, Pe 2) SUNS oo odindaccadsenaeeaaes 19,074 10,629 

Kind a Maa skteconeadadeeedacndaeundesnes os ——_ 

Pounds of coal per hr. per sq, ft. grate area......... 55.8 57.9 

Draft, inches water—Front of diaphragm........ od 6.21 

Back of diaphragm........ a 4.21 

= m bts WE acccdcdcusecanenan ns 2.30 

- - ye ere ror rer rere a 29 

Gallons water used—W. C. Tower to Forest City....4,334 3,233 

ni Forest City to Uniondale...... 2,814 2,056 

se “7 i Uniondale to Summit.......... 5,496 3,916 

” _ . W. C. Tower to Summit...... 12,644 9,205 
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Since the coal used on the Mallets was not as expensive a grade 
the results are all the more striking. 

Some of the general dimensions, weights, etc., of the two 
classes are given below: 


er ee eee ee ee ee ee ee rT re E 5 It 
BEBE  ceiudiscemek counts eteande deen eeceaceeuendeas 2-8-0 ‘ 0-8-8-0 
Weight, Ee ee ee eee re ee ee 246,500 445,000 
Wietett GRMN BIDS dcoisdcctesccitcidaecciuces: 217,500 445,000 
Se GI GI iais os sG Ga based ccnweatodseunds 49,690 105,000 
LAE GOs WN 8 6 68660 cdi cawsccdeenseewadaueea 57 51 
Steam pressure, lbs...... MEdiadweruseavecenedacuqaa 210 220 
Cn, GI De we haeexckcdécecaevesicwecaas 23 26 & 41 
Coenen MUNN Ni s00 6sde ceevesasececcdacneeuseuns 30 28 
Sy GIS, C6 CSC R666 cdc dere esdeciceuseats 8354 90 
Tee, MOE GIN GN i ob ok ote sccideciicweceteas 493—2 446—214 
Tubes, length ...ccccese Specks vecadesieveeaee 14 ft. 6 in. 24 ft. 
Cath OU GE Ths cc ccascs deessatecceucnedcecdnaed 99.85 99.85 
FICOSIA GUPEIEE, GUE, OB Shido dnc i ccd ccavesccci 4,045.5 6,629 


The average results of four riins with two class E-5 and eight 
runs with the Mallets (four with each) are as follows: 


TOG: OE WORN aa hab ddie vice ececcsdindin dovdceuce 2 1 
CIOS dt cccuendewdaceseces Kadeatsnceeudacaseenaens E 5 H 
TYPO cccosccccsscccssces ACUeeceesecnsenseeucnas 2-8-0 0-8-8-0 
oe heer ree Piivtrwetiadaceadeeccawwens 44.8 45 
ee RS errr rere errr Peeters 80.3 80.1 
ReRMEE CONES OE GOIN 66 kc ccdccctccdicnadados 2,279.3 2,276.6 . 


~ * See AMERICAN ENGINEER, January, 1907, page 22. 


* E 5 pushers used a mixture of pea 50 per cent., buckwheat 40 per cent., 
soft 10 per cent. The Mallets used a mixture of pea and soft which aver- 
aged, pea 48.75 per cent., soft 51.25 per cent. 





Growth of Pension Systems.—With the beginning of the 
year, 165,000 railroad employees have been added to the 500,000 
in this country to whom pension plans aiready apply. This large 
increase is due to the action of the New York Central and Rock 
Island lines, which have announced the installation of pension 
departments. The latest government report on the number of 
railroad employees puts the total for the country at 1,672,074. 
Of these approximately 665,000, or about 40 per.cent., serve the 
roads which have pension systems. Companies that now bestow 
pensions on employees are the New York Central, the Rock 
Island, the Pennsylvania, the Buffalo, Rochester and Pittsburgh, 
the Chicago and Northwestern, the Illinois Central, the Santa 
Fe, the Union Pacific, the Southern Pacific and its affiliated 
lines, the Lackawanna, the Baltimore and Ohio, the Atlanti; 
Coast Line, the Reading, and Jersey Central. 
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SOUTHERN 


Fellowing out the recent engineering practice of utiliz- 
ing reinforced concrete in large structures, there are at 
the present time a number of coaling stations in service in 
different parts of the country constructed in this manner. The 
service obtained from all of these has beer. very satisfactory and 
seems to indicate that this form of construction is particularly 
well adapted to structures of this kind located at railroad termi- 


REINFORCED CONCRETE COALING STATION 











RAILWAY. 


bodies the feature of weighing the coal before it is delivered t» 
the locomotive, which has lately come into extensive use on the 
Santa Fe lines.* Coal is delivered to the locomotives on two 
tracks, each of which is served by two Io ton weighing hoppers 
supported on Fairbanks platform scales, as shown. In this par- 
ticular station the entire pockets, as well as the scale beams, are 
built of reinforced concrete. 
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ELEVATION OF REINFORCED CONCRETE COALING STATION—-SOUTHERN RAILWAY. 


nals where they are almost continuously exposed to the smoke 
and gases so destructive to steel. 

It is easy to see that the depreciation on the structure itself 
where ccncrete is used is very small and in most cases can be 
neglected, resulting in no expense whatever for maintenance, 
while with wood or steel construction or a combination of the 
two, the maintenance charge is large, as is also the depreciation. 

An example of this type of coaling station, located at Ashe- 
ville, N. C., is shown in the illustrations. A structure of this 
kind not only presents a very pleasing appearance, but it has the 
additional advantage of being fireproof, a very important con- 
sideration for buildings at railroad terminals. 

This station was erected for the Southern Railway Co. and 
is of the mechanical type with 1,000 tons capacity. It also em- 
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The foundation for the structure consists of solid concrete 
piers extending 13 ft. below the top of the rail of the coaling 
track and resting on wood piling driven to solid rock. Reinforced 
concrete is used throughout the remainder of the structure im 
every possible place. The main coal storage pocket without the 
scale pockets has a capacity of 960 net tons, and the four scale 
pockets have a capacity of 10 tons each. 

Coal is delivered from the main overhead pocket to the scale 
pockets by gravity, the flow being controlled by under cut gates 
in the hoppered floor of the former. The scale pockets are pro- 
vided with drop gates and steel aprons for delivering the fuel to 
the two tracks running underneath the building. 

There is an overhead wet sand storage pocket in the s 


* See AMERICAN ENGINEER, May, 1910, p. 161. 
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structure with a capacity of 100 net tons. In connection with 
this the compressor room, sand drying room, elevator housing, 
machinery supports and roof are constructed of reinforced cun- 
crete. 

The concrete for the main structure above the foundation con- 
sists of one part Portland cement, two parts granite screenings, 
and four parts of broken stone; while that used in the foundation 
consists of one part cement, three parts sand, and five parts 
broken stone. The reinforcing throughout consists of Johnson’s 
corrugated steel bars. 


COAL HANDLING MACHINERY. 


Coal is delivered to a 15 by 20 ft. receiving hopper located 
underneath the receiving track and is carried to the elevator by 
an automatic loader, which insures the proper amount of coal 
being delivered to each bucket of the elevator, The elevator and 
conveyor, which carries it up and distributes it to the overhead 
pocket, consists of “V” shaped buckets mounted on a steel roller 
chain and has a capacity of 100 net tons per hour. The power for 
driving the elevator is supplied by a 30 hl. p. alternating current 
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A SOLID CONCRETE COALING STATION, 


motor located above the main pocket and connected to the driving 
shaft by a leather belt. 


SAND HANDLING MACHINERY. 


Wet sand is shoveled into a small receiving hopper. located on 
the outside wall on a level with the top cf an ordinary gondola 
car, and then elevated to the wet sand storage pocket by a cen- 
tr'iugal discharge elevator, consisting of a rubber belt with 
sniall malleable iron buckets. The capacity of the elevator is 10 
tos per hour. 

he sand drying room is directly under the wet sand pocket, 
so that the sand is delivered by gravity to a steam dryer in the 
dry ng room. After being dried and screened, it is delivered to 
a sand drum, also located in the same room, from which it is 
fin: ‘ly elevated through a four inch pipe to the overhead dry 
sar | storage bin by means of compressed air. 

small compressor connected by a belt to a 5 h. p. motor, both 
of which are located in a separate house on the ground level, 
Supolies the compressed air for this elevating scheme. The dry 
Sari bin is equipped with two sets of outlet fixtures and spouts 





so that locomotives on either of the coaling tracks may be 
supplied. 

The entire coaling station, including foundations and equip- 
ment, was designed and erected by Fairbanks, Morse & Co., all 
the machinery and appliances being products of their factory. 
The station has been in successful operation since January, 1907. 








WHY MANUFACTURERS DISLIKE COLLEGE 
GRADUATES, * 





The central idea that the boy gets at college is training, train- 
ing of the mind, storing the mind full of things. Now I say, 
without the slightest hesitation, that for success in life, intel- 
lectual training comes second or third. Without the slightest 
question, character comes first; good sense, second, and intel- 
lectual training third. The entire emphasis of the college life is 
on intellectual training. As long as the man commits no offense 
which sends him to jail, it is very little of the business of the 
management of those universities what those boys do. 

What is the remedy for these faults? I do not believe there 
is any panacea for all faults, but I do believe that there is a 
great palliative possible. I believe that every young student in 
our colleges, from the student who intends to be a minister, on 
the one hand, to the mechanical engineer, on the other hand, 
should leave college at the end of the freshman year and spend 
at least one year in actual hard work ina shop of some kind. I 
say shop, because he will be certain to be under careful and 
constant supervision when working in a shop as a workman, 
alongside workmen. 

[ would not send them there with the idea of getting intel- 
lectual training. If they do, it is a mere incident. I would send 
them there mainly for the purpose of giving them a real look at 
life’s work and give it to them early enough so as to affect the 
last three or four years of their college life. When they start 
work in a shop, under good rigid discipline, they then begin to 
get the character training, which is almost entirely lacking at 
They then begin to learn the great lesson of life, that 
almos* nine-tenths of the work that every man has to do is 
monotonous, tiresome and uninteresting. Then they start to 
develop the character which enables them to do unpleasant, dis- 
agreeable things. This is the greatest training, to my mind, 
which they get in the shop. They learn that life is made up 
mainly of serving other people, not that the world is there to 
teach them something new. I think that almost invariably they 
start into the shop with the common idea, “Now I am here to 
learn something, to get something in this shop that is going to 
be a fine engineering education for me.” They fail at once, for 
there is no great intellectual training in the shop. Many of 
them cannot stand the monotony and fail to get the real character 
training that comes from that work. 


college. 


* Extract from the discussion of Frederick W. Taylor before the Society 
for the Promotion of Industrial Education. 





Locomotive Testinc Piant, University or ILtrno1s.—Upon 
the recommendation of Robert Quayle, Superintendent of Mo- 
tive Power and Machinery, the locomotive testing plant of the 
Chicago & North-Western Ry. has been presented to the Uni- 
versity of Illinois. It is understood that the plant will be held 
by the university pending the construction of its proposed trans- 
portation laboratory. The testing plant was designed under 
the general direction of Mr. Quayle, aided by E. M. Herr. The 
drawings were developed under the immediate direction of E. 
B. Thompson, now Supt. M. P. and M. of the C., St. P., M.& O, 
but who at that time was chief draftsman for the C. & N. W. 
The proceedings of the Master Car Builders’ Association will 
show that this plant was an important factor in the develop- 
ment of several committee reports dealing with the design of 
exhaust pipes, steam passages, draft pipes and stacks. It is 
announced by Dean Goss, of the College of Engineering, that 
the plant at the university will constitute a portion of the equip- 
ment of the School of Railway Engineering and Administration, 
and that when installed it will be operated under the immediate 
direction of Professor Edward C. Schmidt. 











MACHINING A LOCOMOTIVE ROCKER SHAFT 


CHAS. D. CHANDLER. 


—_— 


The accompanying illustrations are taken from a modern and 
recently equipped Western railroad shop in which the variety 
and adaptability of the machine tools are considered quite com- 
plete for any and all lines of work relative to the repair and 
maintenance of the class and style of power in use. 

There are in service on this railroad a number of Walschaert 
valve gear engines using rocker shafts with arms extending 
in the same direction and also with inward projecting bosses 
and fork ends. In the natural course of service and wear it 
was found necessary to “true up” the shaft bearings, for which 
operation it was discovered that no engine lathe in the shop had 
the proper swing and a sufficiently narrow tool rest and cross- 
slide to permit of any travel of the carriage between the re- 
volving arms. The marked success with which this was even- 
tually accomplished is well shown by the pictures of the dif- 
ferent styles of shafts mounted on centers and being machined 
The merits of the lathe feature of 
this arrangement are quite decidedly evident in this case by 


in a vertical turret lathe. 


using one of the turret face holes for a center virtually con- 
forming to the ordinary engine lathe tail stock, the other center 
being in the table or face plate which corresponds to the head- 
stock to which are also secured the bolts for driving the shaft 
around. 

If the reader will now turn the bottom of the picture to the 
left hand, the similarity to all lathe conditions will be quite 
apparent. With the shaft accurately and securely centered, the 
narrow side head is then most advantageously brought into use, 
with relatively the same effect as that of the ordinary lathe car- 
riage and tool post. The shaft is relieved undersize just in the 
center, thus leaving a bearing portion about 4 or 5 inches long 








MACHINING ROCKER ARM ON SULLARD VERTICAL TURRET LATHE. 


to be trued up, which can be turned full length with one tool 
setting by using the narrow side head. 

The boxlike section and liberal bearings of the side head make 
this a very rigid operation, favorable also to which are the 











short heavy centers just permitting the arms to pass under the 
crossrail. 

While the above is submitted as somewhat of a novelty, it 
strongly emphasizes the increasing utility of the modern tool 





ANY TYPE OF ROCKER CAN BE MACHINED WITH EQUAL FACILITY. 


and its possibilities when local conditions are given a little study 
and careful attention. The machine on which the above was 
accomplished is a 36-inch vertical turret lathe built by The Bul- 
lard Machine Tool Co. 





RECORD FOR REPAIRING LOCC MCTIVES, 

The Sayre shops of the Lehigh Valley Railroad are said to 
have established a new record for repairing locomotives. This 
record covers a period of seven months from September 30, 
1909, to May 1, 1910, during which time one repaired locomotive 
was turned out every 3% working hours. The force of em- 
ployees at this shop includes 1,000 men in the locomotive depart- 
ment, 450 in the freight car department, and 150 on passenger 
cars. The work done in the locomotive department during the 
period mentioned is given in the following table: 








Hrs. Worked 
New Back Flue- Engines, Hours Per Engine 
Month. Rebuilt. Fireboxes. Sheet. Total. Worked. Repaired 
et., 1900.... o 5 6 50 168 3.4 
_oy., 1 4 5 47 152 3.2 
ts. éees, 2 4 5 52 184 3.5 
wam., 2910.... 1 6 5 53 168 3.2 
es sbae a 3 6 41 153 3.7 
mar... “ 1 4 8 47 198 4.2 
—, 2 6 11 61 212 3. 
co | 7 a2 45 351 1,235 i) 





Power ConsuMED By Macuine Toors.—A graphic recordiny 
wattmeter in circuit with the motor on a tool not only tells the 
actual power consumed by the machine, but also shows whether 
the tool is operating at its maximum rate, by registering the time 
of unproductive cycles or the length of time the tool is idle; and 
by analysis, the cause of the lost time may be discovered and 
result in a change of conditions with a corresponding increase in 
production. Poor lineshaft alignments kave been detected by 
watching the integrating wattmeter. Many shops are paying 
dearly for lack of attention to alignment of shafts, etce.—C/as 
Fair before A. S. M. E. and A. I. E. B. 
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DRIVING BOX WITH REMOVABLE BRASS, 


A design of driving box with removable brass and arranged 
for carrying a large amount of grease in a cavity above and 
around the brass; has been in use on the Wabash Railroad for 
over a year, giving results that are in every way satisfactory. It 
was designed and has been patented by L. K. Smith, assistant 
master mechanic at Moberly, Mo. 

The removable brass has a flange on the inside which sets in 
a recess in the box and is slightly tapered toward the outside 
on the lower faces. It is held in place by the heavy cellar which 


as ee 





DRIVING BOX WITH REMOVABLE BRASS DISMANTLED. 


is dovetailed into the box at the bottom and bears against the 
tapered face of the brass at the top. This cellar is drawn up 
and held in place by two studs on the inside of the box. The 
lugs on the cellar and arrangement of the studs are clearly 
shown in the illustration. When the ce!lar is drawn into place 
the brass is securely held and has a bearing on the box on all 



































its upper surface except where the latter is cored out for the 
grease cavity. There are no studs or other fastening for secur- 
ing the brass in place and it is easily possible for one man to 
remove and replace a brass under a loccmotive in one hour. 
An original scheme is employed for a lubrication reservoir of 





DRIVING BOX WITH REMOVABLE BRASS ASSEMBLED. 


capacity sufficient to last from one shoping to the next under 
ordinary circumstances. This consists mainly of a large cavity 
in the box above and around the brass which is filled with grease 
as will be explained later. The brass is provided with grooves 
in the usual manner and openings from each communicate with 
the reservoir. Under the journal there is a corrugated steel 
sheet held up against the axle by two small coiled springs seated 
in the cellar. This plate stands away from the journal at the cen- 





PUMP FOR FILLING RESERVOIR WITH GREASE. 


ter and has a fit only at the ends. It catches the lubricant brought 

down by the journal and is soon filled with grease. Any over 

flow is automatically returned to the reservoir through passages 
provided for that purpose. 

The packing of driving box 

with grease is a very simple mat- 








amin = en ter. Either of the plugs, one un- 

P 5% - 6%— - —al der the cellar and one on the side 

Soak: GUNNA a oa of the cellar, is removed and the 
| Yel 4 74 <1 36H] bey ‘ . 

device, especially designed for 

ad packing the box, is applied, the 

:| | A + eon operator filling the pump with 

; - = -- AWC __ \ grease cartridges 1 inch in diame- 

— S . S SS ter and about 4 inches long, each 

l Te m= Yy iY cartridge weighing 2 ounces. This 

ot ~~ - -- LL : is forced into the box until the 

¥ vn | i.e =. cavities are filled. The grease, 














after entering the cellar, is forced 
up through the cavities in the cel- 
= lar and brass, to the main reser- 
+—t — voir. The grease is fed to the 

journal automatically by expan- 
| | ; sion, when the engine is in motion. 





It is reported that the Santa Fe 
intends to convert all passenger 
locomotives running between Kan- 

















sas City, Mo., and Newton, Kan., 


DETAILS OF DRIVING BOX WITH REMOVABLE BRASS. to oil burners. 
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EXTERIOR AND INTERIOR VIEWS OF A PRIVATE CAR BUILT FOR THE PRESIDENT OF THE ARGENTINE REPUBLIC. 
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PRIVATE CAR FOR SOUTH AMERICA. 





An unusually luxurious private car has recently been delivered 
to the President of the Argentine Republic by the Metropolitan 
Amalgamated Railway Carriage and Wagon Co., of Birming- 
ham, England. This car will be exhibited at the Buenos Ayres 
centennial exposition. 

In several particulars novelties of design have been incorpo- 
rated in this structure that improve its general appearance and 
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PLAN OF CAR SHOWING 
also increase the available space. This is particularly noticeable 
in the case of the entrances, which are in the center, the doors 
being set back about 18 in. from the outside faces of the car, 
the sides of the body being curved in to meet them, while the 
roof is taken straight through and forms a canopy over the 
steps. Another attractive feature is the rounding of the ends 
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PRESIDENTS BATHROOM IN 


PRIVATE CAR. 


and the location of the windows on the corners, permitting an 
e.ceptionally broad view from the observation room. 
Since the car does not include dining facilities an opportunity 
has been given to provide unusual space for sleeping rooms and 
throoms. The floor plan shows the general arrangement 


clearly and well illustrates the exceptional facilities afforded. 
This is particularly noticeable in the president’s bedroom, which 
measures 7 ft. 3 in. by 12 ft. 6 in. and is adjoined by a 6 by 7 ft. 
bathroom. The car measures 76 ft. 6 in. over end sills and has 
a width of 10 ft. 6 in. It is carried on two 6-wheel steel trucks, 
special care being given to the easy riding qualities. 

It is really to the interior and exterior finish that special at- 
tention is drawn, and in these particulars it excels anything that 
kas ever been on exhibition. Beginning with the observation 
room, which is finished in hand carved mahogany, painted white 
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ARKANGEMENT OF QUARTERS. 


and paneled with green silk and includes a fireplace with a mar- 
ble hearth and fittings, the same elegance is carried throughout 
the whole car. In this section the furniture is of the best Span- 
ish mahogany upholstered in dark green leather and the floor 
is covered with thick green pile carpet. One of the illustra- 
tions shows part of the interior of this room and in another is 
shown the president’s bedroom and bathroom. In all of these 
the artistic electric light fixtures and the particularly pleasing 
arrangement of the ceilings are evident. In the bedroom the 
panels and carpet are of a deep blue. In the bathroom the walls 
and doors are paneled up to the window sills in marble and 
the fixtures are nickel throughout. The remainder of the car is 
finished in a similar manner, the study being finished in red. 

On the exterior, the car is sheathed with steel and painted an 
ivory white, decorated in blue and gold. The window frames 
are of brass, which is polished and the underframes and trucks 
are painted in a light gray. The car carries two axle generators, 
large water tanks, etc. 


LOCOMOTIVE CRANE IN STOREHOUSE YARD. 





A most useful piece of machinery is a locomotive crane, which 
can be used for many purposes. 

First, in unloading piling and lumber from open cars. I find 
it costs $6 per car to handle by hand where cars must be moved 
by hand back and forth to properly assort them on ways of their 
respective lengths. This same work can be done with a crane 
for $1.40 per car, or a saving of $4.60. 

Car and engine bolsters cost to handle by hand $5 per carload 
of seventy-five; these can be handled by locomotive crane for 75 
cents, or a saving of $4.25. 

One hundred 4% x 8 axles—by hand $5.50, by crane $1.50, sav- 
ing of $4. Mounted wheels to axles—by hand 75 cents per car, 
by crane 17 cents, saving 58 cents. These are only a few instances 
for which the crane can be used, but it is not necessary for me 
to enumerate further. 

I also find in handling scrap that the cost by hand for an 
average of 100 cars is $7 per car; with the crane it is $2.83, or a 
difference of $4.37 in favor of the latter. 

The same saving can be accomplished in loading piling and 
heavy lumber.—J. F. Slaughter at the Storekeepers’ Convention. 


Rapip Concrete Work.—Working on the concrete foundations 
of the new locomotive shop of the Boston & Maine Railroad at 
Sommerville, Mass., the Aberthaw Construction Co. installed 
about 2,000 yards of concrete at a total cost of $1.36 per cu. yd. 
This low cost on a job of this size was possible because of the 
erection of a complete construction plant for the work, although 
it was in operation only about five weeks. 
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COALING WITH LOCOMOTIVE CRANES 
In 1905 the Grand Rapids & Indiana Ry. started the use of 
locomotive cranes for handling fuel at some of its coaling sta- 
tions. The experience since that time has been entirely satis- 
factory and such as to indicate this to be the most efficient sys- 
tem for stations handling from 300 to 400 tons a day. 
A 600-ton pit is provided at these stations into which the coal 
from hopper cars is emptied. Other types of cars are emptied 
by the bucket direct. From either 


ton. At the Grand Rapids station during the month of March, 
1910, there were 6,506 tons of coal handled at an average cost, 
including repairs and supplies, of 4.8 cents per ton on the ten- 
der. The repairs and supplies amounted to but .8 cents per ton. 

Brownhoist 10-ton cranes are used at these stations, being 
equipped with 54 cu. ft. two rope, grab buckets. These cranes 
are arranged for very high speed in operation and are especially 
suited for this work. They have 35 ft. booms and a radius of 
from 15 to 35 ft. One of the illustrations shows the bucket at 





these cars or the storage pit, the fuel 
is transferred by the crane to either 
the tender or to a series of elevated 
5-ton hoppers seen on the left in one 
of the illustrations. From these hop- 
pers locomotives can be coaled “t any 
time without delay or at times when 
the crane is engaged in handling cin- 
ders. 

This arrangement eliminates many 
of the objections mentioned in the 
discussion of locomotive cranes for 
this service in the series of articles 
on Locomotive Terminals which ap- 





peared in the January, February and 
March issues of this journal. These 
briefiy were: Use of cars for stor- 
age, damage to car equipment and 
delay to locomotives in taking coal. 
In this case, there is no damage pos- 
sible to the hopper cars which of 
course form a large proportion ot 
the supply, and no serious delay to 
any cars unless an unusual number 
of closed bottom cars arrive at one time. 

Two men form the entire force at these stations, one is the 
crane operator and the other a helper whose duties consist 
largely of shoveling coal from ends and corners of cars, keep- 
ing the grounds clean, etc. 

At one station a contract is made with the operator to handle 
all coal from cars or pit to locomotive tender for 3% cents a 

















TYPE OF GRAB BUCKET USEIl ON LOCOMOTIVE CRANE, 





LOCOMOTIVE CRANE FILLING ELEVATED COAL HOPPERS. 


close range. This type of bucket has been found to be particu- 
larly adapted for cleaning cars and can be hung either length- 
wise or crosswise of the boom as desired by the operator. 








HOT-WIRE SYSTEM FOR TUNGSTEN LAMPS 





An ingenious scheme to overcome the brittleness of the tung- 
sten lamp filament when not burning was devised by E. M. 
Fitz, Electrical Eng’r. of the Pennsylvania Lines West of Pitts- 
burgh, in which he arranges to have a small current passing 
through the lamp when extinguished, which has been used by 
his road with great success. On cars using 63 volts (32 cells) 
the two end cells of the battery, giving 4 volts, are connected 
to the lamps when extinguished, which keeps the filaments at a 
faint dull red and makes them about as rugged as a carbon 
lamp. The lamps when lighted are connected to the remaining 
30 cells, 60 volt lamps (instead of 63) being used. This scheme 
is known as the “Hot-Wire System,” and is being patented. 
Recent figures show lamp lives of from 1,500 to 2,000 hours by 
this system. 

In practice it is found that the two end cells of the battery 
are no more exhausted than are the remaining cells, as one 
would at first suppose. This might occur, however, if the burn- 
ing hours were very short, the lamps being connected most of 
the time to the two end cells. On account of the lesser current 
taken from the end cells it is estimated that the lamps should 
burn an average of about three or four hours out of the 24 
to have all the cells exhausted to the same extent—From “Train 
Lighting by Electricity’ by Henry Schroeder—Proceed.ngs of 
the Richmond Railroad Club. 








Erriciency Tests.—Over 300,000 efficiency tests were held last 
year by the Pennsylvania Railroad, resulting in the practical!) 
perfect record of all employees. The average number of test 
each day was 820, and of the total for the year 99.75 per cent 
were perfect. Many of the failures, however, were not such a: 
could possibly cause an accident to the train. 








HANDLING ENGINES* 


H. H. VAUGHAN. 


The desirability of pooling engines in place of operating them 
by regularly assigned crews depends, in the writer’s opinion, on 
whether the engines are engaged in passenger or freight service, 
and in the latter case, on the conditions which exist. 

PASSENGER SERVICE. 

Where traffic conditions admit of the engine making greater 
mileage than can properly be run by one crew, two crews as- 
signed to one engine, or three crews to two engines, will enable 
the engine to make as great a mileage as is desirable. On account 
of the comparatively short time occupied from terminal to 
terminal, the crews can usually make a round trip without hold- 
ing the engine longer than is required to handle it and prepare 
it for the return trip or to await its train. By using more than 
one crew to the engine, it is theoretically available on its return 
just as soon as though it were pooled. In practice, unless pool- 
ing is carried to the extent of sending out any engine on any 
train, certain engines are regularly usec on certain trains or 
groups of trains, and it is comparatively easy to arrange the 
crews and engines so that a reasonable time may be allowed for 
repairs and yet ample service be obtained from the engine. 
When working with assigned crews it is of course usual to em- 
ploy some extra passenger men to take the place of the regular 
men, who are also available in case an extra trip is required from 
an engine on account of specials or extra sections of regular 
trains. Where regular scheduled trains have to be provided for, 
this system is as flexible and convenient as pooling and has the 
additional advantage in passenger service that the men run cer- 
tain trains regularly, and will consequently give better service 
than when handling a number of trains indiscriminately. 

Pooling in passenger service probably does not require much 
discussion. The system is not in extensive use and will presum- 
ably have few advocates. The writer would, however, state as a 
result of his experience with both pooled and assigned engines 
in passenger service, that he is most strongly opposed to pooling 
in this service and considers that far better results can be 
obtained from assigned crews. 


FREIGHT SERVICE. 

Here conditions are very different. The time is slow and a 
long time is occupied from terminal to terminal, so that crews 
may require a full allowance of rest on arrival, or may even 
have to be relieved on the road. Few, if any, of the trains run 
at regular hours, and in place of following a defined schedule, 
the demand for engines varies with the traffic. When business 
is heavy, engines are wanted as soon as they are repaired and 
ready for service, making it difficult, if not impossible, to select 
the engines in any particular order. By pooling, such difficulties 
may be more easily met, especially at large terminals. When 
engines are assigned the practice usually required by the agree- 
ment with the men is that engines shall be prepared and despatched 
in the order in which they arrive, but if the engine is ready its 
ise may be retarded by the time required by the crew for rest. 

pooling, both these objectionable conditions vanish. An 
engine may be turned at once if fit for service and thus rendered 
immediately available, and the movement of the men being 
entirely independent of that of the engines, the detention of 

“gines at a terminal can be regulated by simply increasing or 
“creasing the number in the pool. 

Jnder such conditions, if pooling is not carried on in name, it 
will be in fact, simply because business cannot be handled unless 
o ‘ines are used without reference to the order of their arrival. 
G-anted therefore that pooling is advantageous under these con- 
Cons, it should be done properly. All the features necessary 
a successful pooling system must be employed, such as thor- 


_ Presented before the joint meeting of the A. S. M. E. and I. M. E. 
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ough terminal inspection independent of the engine crews, and 
arrangements for handling tools and engine supplies, and caring 
for headlights, oil cups, etc. If pooling is resorted to when 
business is especially heavy, or when traffic is disturbed by 
storms or by other causes, without proper arrangements being 
made, the results are most objectionable. Under these circum- 
stances, the condition of the power will depreciate rapidly and 
the service rendered will be excedingly inefficient. The maxim 
is frequently stated, “If you pool, pool,” and its wisdom has 
been demonstrated by experience. The real question about pool- 
ing is therefore whether there are conditions under which it is 
preferable to adopt the alternative practice, that of running 
engines with assigned crews. This depends on the results ob- 
tained from the two systems, which are in the writer’s experi- 
ence as follows: 

Mileage.—It is possible to obtain somewhat greater average 
mileage per engine under the pooling system, but the increase 
does not exceed ten per cent. when traffic is being handled 
smoothly and without excessive congestion and delays. 

Repairs—When running successfully under the assigned en- 
gine system, repairs are less than when similar conditions exist 
with pooled engines. A man running an engine regularly keeps 
up the smaller details and knows what work is required at once, 
and what must be looked after in due time. His inspection re- 
ports are more reliable than those of a man who has had an 
engine for one trip only. As he has to run the engine next trip 
as well, he will handle it with greater care and avoid any action 
that will cause him trouble in the future. Men who have been 
accustomed to running pooled engines will not do all this at 
once, but they most certainly will if assigned to an engine for 
any length of time, and the difference is noticeable in engine 
houses where some engines are assigned and some are pooled. 

Engines are sometimes taken care of by the headquarters sta- 
tion system, the work required to maintain the engine in proper 
condition being done at the terminal designated as the home 
station, while at the other terminal the only work done is that 
necessary for the return trip. With this arrangement, even with 
pooled engines, the same crew will, if possible, make the round 
trip; but when they are changed, practically as much work is 
required at the away station as at the home station. The result 
is a considerable increase in the cost of repairs, for there is not 
as a rule very much difference in the cost at the home station. 

When the assigned engine system proves inadequate for traffic 
demands, the results change. Men will endeavor to book enough 
work against the engine to hold it until they have rested, and 
on the other hand engines are liable to be wanted before repairs 
that are actually required are completed. Under these condi- 
tions engines may be better and more cheaply maintained when 
pooled; but under normal conditions the writer’s experience 
would show that with assigned crews the cost of running repairs 
may be reduced five to ten per cent. and better mileage obtained 
from the engines between shoppings. 

Fuel.—It is almost impossible to determine the fuel consumed 
by an engine on an individual trip, and consequently difficult 
when pooling to keep any record of the amount of coal used by 
different men. A record may be kept by engines, but it is then 
impossible to locate the responsibility for any excessive con- 
sumption. The practical result is that on pooled engines, indi- 
vidual fuel records are of comparatively little use. With as- 
signed engines, while trip records may not be individually accu- 
rate, the average of several consecutive trips soon becomes so, 
as the variation of the amount of coal left on the tender, while 
important on one, is of comparatively small importance on a 
number of trips. There is no doubt in the writer’s mind that 
individual coal records, whether by trip or by period, are an 
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important factor in obtaining economical results in fuel con- 


He therefore regards pooling as a practice that may be neces- 


sumption, both from men and from engines, ‘and. he ascribes the * sary under certain conditions, but that is certainly not desirable 


good results that have been obtained on the Canadian Pacific 


Railway largely to the careful way in which the records have~’ 


been watched. 


Apart from the records, the familiarity of the men with the 


engines has an important bearing on fuel consumption. Most 
engines vary slightly in the way they burn the coal, in the nature 
and intensity of the draft, and in the best position for the throttle 
and reversing lever. Crews knowing an engine thoroughly learn 
about these peculiarities, while they do not when running a 
different engine each trip. One crew will obtain from an engine 
results that are impossible for another crew, and thus the result 
with assigned crews is a tendency to higher efficiency than when 
every engine has to be drafted and 
adapted to do the work with the 
poorest crew on the division. It is 
only necessary to watch the differ- 
ence in the way an engine is handled 
by a regular crew and by a pooled 
crew, to realize the advantage of the 
former, and important results have 
been clearly shown with the same 
men and engines, on divisions where 
the two systems have been in effect. 

Service-—The remarks that have 
been made in connection with repairs 
and fuel apply with almost equal 
force to the class of service obtained 
from the engines, with reference to 
failures, breakdowns and ability to 
make the time required. A crew 
that knows the engine will get more 
out of it than one that does not. 
They will notice any difference in its working and will take 
more interest in getting any defect rectified. They will keep 
their equipment in better condition and will pay more attention 
to bearings which show signs of heating, etc. 
tions lead to better and more efficient service. 

Engine House Expenses.—Inspection, the care of tools, the 
filling of lubricators, headlights and cab lamps, are commonly 
looked after on assigned engines by 


All these condi- 


if the alternative system can be satisfactorily carried out. 








DEMONSTRATING MODEL TO SHOW EFFECT OF 
GRADES ON WATER LEVEL. 

For the purpose of instructing engineers as to the effect on 
the water level in the boiler of ascending or descending steep 
grades, a very ingenious model has been originated on the Atchi- 
scn, Topeka and Santa Fe Railway. These models will be dis- 


tributed at the various division points where the road foremen 
will give demonstrations to the engineers, who will also be 
encouraged to use it themselves whenever they desire. 





MODEL SHOWING LOCOMOTIVE ON LEVEL TRACK, ONE GAUGE OF WATER. 


The model includes a frame supported at its center of gravity 
in such a manner that it may be swung to various positions and 
secured in any desired position. This frame carries a blue print 
showing the section of a locomotive boiler. Several different 
frames have been provided, each frame carrying a different 
boiler, a sufficient number being included to cover the principal 
classes of locomotives on the system. 





the crews. When engines are pooled 
this work has to be done by the en- 
gine house force. At a large ter- 
minal this expense is not large, but 
when the number of engines handled 
is small, it is difficult to arrange the 
duties of the men doing this work 












































to prevent its becoming a serious 
item. Conditions vary on different 
roads in this respect, but the fact re- 
mains that this work is not in any 
way burdensome to men having a 





regular engine, while it is burden- 
some if they are required to prepare 
a different engine each trip, and con- 
sequently they object to it very 
strongly. In the majority of cases 
this work constitutes an additional 
charge on engines that are pooled. 





CONCLUSION, 

In conclusion, the writer considers that in passenger service 
pooling is objectionable under any conditions and should be 
avoided if possible. 

In freight service, pooling is advisable if conditions are such 
that engines cannot be run with assigned crews, and probably on 
divisions where business is so heavy that sixty engines per day 
or over are despatched from the terminal; but the writer’s ex- 
perience is that where assigned crews can be used on engines, the 
cost of repairs, the amount of fuel consumed, and the class of 
service obtained, will all be more satisfactory. 





SHOWING EFFECT OF 3.5 PER CENT. GRADE ON THE WATER LEVEL OF A 
ON THE LEVEL. 


BOILER WITH ONE GAUG 


Attached to the swinging frame is an indicator arrangement, 
the pointer traversing a scale which shows the grade that 2 
locomotive would be ascending when the boiler model is «d- 
justed at a certain angle. This is arranged to show a grad®* 
from zero to four per cent. Inasmuch as there are a number 
of heavy grades on several sections of the Santa Fe system, 22d 
while 244 per cent. is by no means uncommon, there are several 
grades over 3 per cent., and some 3% per cent., the limit of 4 pet 
cent. shown on the model is not unreasonable. 

The frame carrying the blue print, as well as the indicating 
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mechanism, is supported by a wooden frame that permits it to be 
moved as desired and locates it at a convenient height. This 
frame also carries an adjustable mechanism holding a_ wire 
representing the water level which stretches across in front of 
the boiler chart. The mechanism (the photographs show an 
earlier arrangement) which carries this wire is so-constructed 
that it will be level at all times and permits it to be readily 











the material for the copper box will be a maximum of sixteen 
times that for a steel box. Allowance, however, has to be made 
for the value of the scrap coppe1, which locally was stated to be 
75 per cent., and allowing 5 per cent. of this for the steel scrap, 
this reduces the ratio of the cost of the copper plate to about 
five times that of the steel. As regards the labor cost of making 
the box, this is in favor of copper. Being the easier metal to 
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DETAILS OF MODEL FOR DEMONSTRATING THE EFFECT OF GRADES ON THE WATER LEVEL. 
adjusted at any height above the crown sheet or at any gauge work, it induces less wear and tear on tools, and in addition 
of water. 


One of the illustrations shows the boiler on a level track, or 
zero per cent. grade, with one gauge of water in the boiler. On 
this the depth of water at any point can be readily seen and meas- 
ured. Another photograph shows the locomotive descending a 
3% per cent. grade and the level of the water which showed 
one gauge when locomotive was on the level. The bare crown 
sheet resulting is very strikingly illustrated. The effect when 
ascending the same grade or of going up or down any grade can, 
of course, be shown equally well. 

This model was originated by W. F. Buck, Superintendent of 
Motive Power, and the details were designed and the models 
constructed under the supervision of M. H. Haig, mechanical 


engineer at Topeka. A patent has been applied for covering the 
idea and the construction. 








COPPER VS. STEEL FOR LOCOMOTIVE FIREBOXES. 





In a paper on this subject read by H. B. Lake, chemist to the 
Western Pacific Railway, before the Western Canada Railway 
Club, the author stated that sheet copper weighs one-eighth more 
than sheet steel. Assuming the price of steel at 3 cents and 
per at 21 cents, then copper costs seven times as much as 
Stee’, and as the thickness of the sheets of copper used in a fire- 
box is generally about twice ihat for steel, the initial cost of 


the time required to make the copper box is less. Where cost 
of labor bears a high ratio to cost of material then this factor 
will increase in importance. 

The possible life ofthe two fire-boxes depends largely on 
local conditions. The life of copper boxes on English roads 
is about ten years, or the equivalent of about 800,000 miles, 
and copper tube plates last about five years in hard, constant 
service at high pressure. Steel boxes, under similar conditions, 
gave a life of only one year, or about 80,000 miles, before re- 
quiring repair, and on a certain section of the Canadian Pacific 
Railway, where the water supplied is of medium quality. 
the side sheets of steel boxes in new engines required renewal 
inside twelve months, or after running about 45,000 miles. 
Hence the labor expended in making steel boxes was as much, 
or more, than in making copper boxes, and totally, with labor 
for repairs, it was safe to assume that it was five times as great. 
Where labor costs as much, or more, than the material used 
in the box, this reduces the relative cost of the two boxes to 
about the same figure. This reduces the considerations to the 
relative time engines fitted with either kind of box would 
spend in the shops directly consequent to the copper or steel 
fire-box. Evidently, if a steel box required more frequent 
repair, the comparison would be in favor of copper. 

Another important consideration is the greater reliabilit, 
of one material by which engine failures, or delays, might b 
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less than with the other. Copper is more resistant to corrosion 
than iron, being higher in purity than mild steel, and electrolytic 
copper, while equally as ductile and tenacious as that produced 
by smelting and rolling, is even purer. 

As to tensile strength, copper is almost equal to very mild 
steel, and in ductility very much higher. It is, therefore, less 
physically damaged by the punishing operations of riveting and 
beading than steel, and makes a tighter and more tenacious joint 
than steel with the tubes or flues. 

In conclusion, the author stated that the initial cost of a 





copper fire-box was much higher than steel. The life cost, allow- 
ing for the value recovered on the scrap copper, of copper and 
steel, was about equal. Copper sustains mechanical work better, 
and makes stronger and tighter joints than steel. It takes up 
sudden fluctuations in temperature more quickly and uniformly. 
Copper offers greater resistance to corrosion than steel. Therc- 
fore, engines fitted with copper fire-boxes should spend less 
time in shop directly consequent to fire-box trouble, and be less 
liable to failure on the road from leaking of stays and tubes and 
cracking of plates. 





FREIGHT (2-6-6-2 TYPE) AND PASSENGER (4-6-2 TYPE) 
LOCOMOTIVES FOR A LOW GRADE LINE 


CAROLINA, CLINCHFIELD AND OHIO RAILWAY. 


rene | 


Running almost directly north and south from Elkhorn City, 
Ky., to Spartanburg, S. C., and passing through sections of 
three other states, the Carolina, Clinchfield and Ohio Railway 
has been constructed largely for handliiig coal from the West 
Virginia fields. The line is built in the most modern manner 
throughout, with no hesitating at expensive cuts and tunnels or 
extensive trestle work to obtain the straightest line with a mini- 
mum grade. The result is that, opposed to loaded traffic, the 


chased last year from the Baldwin Locomotive Works in order 
to determine accurately the possibilities of the Mallet under the 
local conditions. That locomotive weighs 342,000 lbs., of which 
330,000 Ibs. is on driving wheels, it being of the 2-6-6-2 type. 
It has been found that it will. very comfortably handle a train 
of 4,000 tons, and the result of its service has been so satisfactory 
that the road is now receiving from the same builders 10 more 
Mallet compounds, which, while not excessively large, are some- 











LOWERFUL FREIGHT LOCOMOTIVE BUILT AT BALDWIN’S FOR THE 


maximum grade is but one-half of one per cent. and the sharpest 
curve on the line is 8 degs. 

A road of this character handling principally a commodity 
like coal permits trains of large tonnage to be moved unbroken 
from one end of the line to the other and offers apparently 
almost ideal conditions for the general use of articulated com- 
pound locomotives, and it is this type that is being generally 
purchased as the road begins to handle the tonnage for which 
it was designed. 

An experimental locomotive of the articulated type was pur- 








CAROLINA, CLINCHFIELD AND OHIO RY. 


what more powerful than the experimental engine. In the 
same order were also included three passenger locomotives of 
the Pacific type. 

Practically no novelties or unusual construction has been 1n- 
cluded in the design of the freight locomotives. They are also 
of the 2-6-6-2 type and have 57 in. drivers. While the boiler is 
very large, it is not as long as many of those recently turned 
out by the same builders, and does not include a feed water 
heater or separable joint. A Baldwin superheater has been 
installed in the front end and acts as a reheater between the 








THREE PASSENGER LOCOMOTIVES OF EXCEPTIONAL CAPACITY WERE 








alSO BUILT. 
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high and low pressure cylinders. An examination of the ratios 
shows the steam making capacity to be ample and the propor- 
tion of the grate area to heating surface to be well suited for a 
first class grade of coal, such as will be available in this district. 

In general the design follows very closely what might be called 
standard practice, if it be conceded that the Mallets have reached 
a standard. The boiler is equipped with a radial stay firebox, 
which has 404 flexible staybolts grouped in the outside rows on 
the sides and back, and in the upper corners of the sides. Flex- 
ible stays are also used in the triangular areas in either side of 
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diameter. Those on the high pressure cylinders have inside ad- 
mission, while the low pressure have outside admission. A flat 
plate type of relief valve is applied to the top of the steam chest 
in a manner customarily used by these builders. The valve gears 
are controlled by a Ragonett power reversing gear, the reach 
rod between the high and low pressure reversing shaft being 
carried along the center line of the locomotive, with a universal 
joint at the high pressure cylinders. 

The frames are of cast steel 5 in. in width and the arrange- 
ment and construction is the same as customarily used by the 
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BOILER OF THE PASSENGER LOCOMOTIVES. 


the throat sheet. The dome is placed on the center of the three 
rings of the barrel, and is directly above the high pressure cyl- 
inders; 448 2% in. flues, 21 ft. in length in an 86 in. diameter 
shell permits a very liberal width of bridges and satisfactory 
general arrangement. This gives a heating surface in the tubes 
of 5,519 sq. ft., the total heating surface being 5,752 sq. ft. or 
73.8 sq. ft. per square foot of grate area. 

The boiler is supported on the rear frames by means of a plate 
at the back end of the mud ring and sliding bearings on the 
front in the usual manner. It is also supported at the high 
pressure cylinders, the distance from the center of the cylin- 
ders to the face of the throat sheet being 10 ft. 4% in. 
There is further a plate support at the high pressure guide yoke, 
which is about 28 in. ahead of the throat sheet. On the front 
frames there is but one actual support, which is located midway 
between the second and third drivers and 92 in. ahead of the 
joint, which is in the builder’s customary location on the center 
line of the high pressure cylinders. This sliding bearing is ar- 
ranged in the usual manner with a renewable friction plate, its 
surface being 19 in. above the top of the frames. The centering 
springs for the front group are located midway between the first 
and second drivers of this group, 64 in. ahead of the bearing 
plate. This point, while normally clearing one-half inch, can 


take a bearing in case of necessity and relieve the main bearer 
to some extent. 


High pressure steam is carried from the dome to the top of 
he high pressure valve chest through outside pipes in the cus- 
mary manner. The exhaust from these cylinders is led for- 
vard through two pipes along the outside of the boiler to the 
onnection with the reheater in the front end, the arrangement 
eing similar to that used on the Southern Pacific locomotive 
e AMERICAN ENGINEER, May, 1909, page 181). From the re- 
ter it passes downward through a pipe having two ball and a 
iding joint to a passage in the frame casting on which the low 


sure cylinders are supported. From here it goes to the cyl- 
inlers through two short elbow pipes. The exhaust opening 
from these cylinders is just above the steam inlet and elbow 
Pipes carry it forward ahead of the cylinders, where they unite 
into a T shape casting and the return is made through a flexible 
connection to the exhaust nozzle. The carrying forward of the 
exaust line in front of the cylinders was made necessary by 
the very short distance between the center of the low pressure 
cylinders and the exhaust pipe—about 44 in. Piston valves are 
ust 


throughout, they being of duplicate design 15 in. in 


builders for this type of locomotive, which has been illustrated 
very thoroughly in these pages. 
PASSENGER LOCOMOTIVES. 
Three very powerful Pacific type locomotives comprise the 
order for passenger engines, being delivered with the freight 
engines. These locomotives have a theoretical tractive effort of 
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BOILER. 


37,000 Ibs., which is unusually large for a passenger locomotive 
and is obtained by the use of 69 in. wheels and a 30 in. stroke. 
A large theoretical tractive effort on a passenger locomotive, or 
in fact on any locomotive, is meaningless unless it is backed up 
by sufficient boiler capacity to make it available at other than 
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very low speeds. This feature in this case is well taken care of 
not so much by the actual amount of heating surface as it is by 
the large size of the boiler and the liberal spacing of the flues. 
The B. D. factor of 625 and a ratio of heating surface to cylin- 
der volume of 283 do not clearly indicate the probable steam 
making capacity of the boiler. When it is considered that this 
boiler is 74 in. in diameter at the front end, is of the extended 
wagon top type, and measures 83% in. ai the connection to the 
fire box, and that it contains 317 24% in. tubes, 21 ft. in length, it 
is evident that with a good grade of fuel it will be possible to 
make and free all the steam necessary and that the steam stor- 
age space is sufficient to furnish a reasonable dry supply for 
the cylinders. The fire box is somewhat similar to the Mallet 
locomotives, although it has not as wide a grate. The side 
sheets are practically vertical and there are 386 flexible stays 


ger capacity. The trucks for both are of the arch bar tyne, 
the passenger engines having steel tired wheels, while the freight 
tenders have been fitted with solid rolled steel wheels. The 
freight engines have a 10,000 gallon tank and a capacity for 15 
tons of coal, while the passenger engines have an 8,000 gallon 
capacity tank and 14 tons of coal. 

The general dimensions, weights and ratios are given in the 
following table: 


GENERAL DATA, 


BROS Sp teneinseneecabwseseecinwesstseasueeeen 2-6-6-2 4-5-2 
ER ee erent Pert oD a ry Bit. Coal Bir. Coal 
UNG *CENS os kc acakonkiweeescaceksckaes 77,500* lbs 37,000 

ee a, ee re 378,650 Ibs. 233,050 lhs 
WS OE OED se 6.5 6.6 ce cecavcwesnccacsees 325,850 Ibs. 152,900 ibs 
oe eS eee ee 24,600 lbs. 42,750 lbs 
Weight on trailing SE CECE LOTT CT 28,200 lbs. 37,400 Ibs, 
Weight of engine and tender in working order..550,000 Ibs. 385,000 ths. 
ee Ne I io 5 05.0005 0855s BO oa Si t. 13 it. 
ne RE ONE iin 5 ok os oh PROMS Se eee wee 46 ft. 6 in. 34 1% 



































EQUALIZERS 


AND SPRING HANGERS 


distributed on the back head and side and throat sheets. The 
Master Mechanic style of front end is used with a long inside 
extension of the stack and an adjustable diaphragm plate in 
front of the nozzle. It is self clearing and no cinder hopper is 
provided. 

Cast steel main frame 5 in. in width extend from in front of 
the forward pedestal to the tail casting, the trailing frames being 
integral with them. The front frames are of forged iron, being 
single on each side and hooked and double keyed into the main 
frame, being secured by 4 1!-in. vertical bolts. At the point of 
connection to the cylinders the frame has a section of 44% x7 In. 

A radial type trailing truck with outside journals and remark- 
ably simple design has been employed. The journal box was 
secured to the radial frame and the swing motion is allowed by 
the movement of the spring links, which are set on flat keys at 
each end arranged to permit free side motion and a limited 
amount of fore and aft motion. A semi-elliptical spring rests 
on top of the box and is carried in a cast steel frame to which 
the spring links are connected. The whole construction offering 
practically no resistance to the side motion of the truck. The 
spring and its frame work are held in place by an extension 
from the sides of the journal box. 

Fifteen inch piston valves of the same design as were used 
on the Mallet locomotives are here employed. The valve cham- 
bers are set inside and 18% in. above the cylinder centers, which 
permits a very satisfactory and direct arrangement of the steam 
and exhaust passages. This location of the valve chamber neces- 
sitates the use of a rocker arm in the gear, which is carried 
from an extension on the guide yoke and connects to the valve 
stem through a cross head connection, the stem being guided 
at the back end. The valve gear is straight forward in design, 
the link being supported by the usual longitudinal bearers outside 
of the driving wheels. The center of the link is placed 23% in. 
above the center of the axle, the cylinder centers being 1% in. 
above the axle. The link from the reversing shaft connects to 
the radius bar at a point 16 in. in front of the block. 

Twelve inch channels make up the sills of the tender frame, 
the center sills weighing 40 lbs. per ft. and the side sills 25 
Ibs. The tenders for both the freight and passenger engines are 
similar in design, the former, however, being of somewhat lar- 
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Case Hardened 
4-6-A TYPE LOCOMOTIVE, 





Wheel base, engine and tender.............. 74 ft. 11 in. 65 ft. 10 in 
RATIOS. 
Weight on drivers + tractive effort...........e0eee04. 22 4.13 
Total w eight = tractive effort... .....ccscicesssccees 4.88 6.30 
Tractive effort x diam. drivers ~ heating surface. ..767.00 625.0 
Total heating surface ~ grate area.............04. 73.80 75.89 
Firebox heating surface + total heating surface, %...4.9% 4.70 
Weight on drivers + total heating surface.......... 56.50 Re 
Total weight += total heating surface.......ccccces 65.80 57.00 
Volume equiv. simple cylinders, cu. ft........... $2.70 14. 10 ) 
Total heating surface + vol. cylinders...........242. 283.0 
Cee GER +t WO, CUTENGRER s 6.6.6 ko s0sckesccccscober 329 374 
CYLINDERS. 
PR Mi caer cas ren vk awewsnetniw ra suak cn eioas Compound Simp! 
PROS iccwsnedi a xe eNenen cms coke sewers 24 & 87 in. 23 
NG Na cincWck sah Kee Kans oR RES SEARO R Re ea rae 32 in. 30 in 
VALVES, 
OS Sr ey ee rere ar ren rer arere ner per ene teer ar he Mn Piston Piston 
| SOIL Ee Pee eer Pere 15 in. 15 in 
SPAN: oc Oa reGGdaa nw abe Veansistaean veeeen 1% in. -—_— 
Sine TENOR: Wc a we clarcle darkly ea bk Oe ko oe Re 1% in —_—— 
SO: axa wadvannsasiens ac twee aN eee Sue wen es ekeee % in in 
WHEELS. 
Driving, Gigmeter Over CIPS... 6.ccc ccc cciecccccce 57 in. 69 i 
EPEC, TORCIBEER OE CIEE 6 oie 56 0 ince eves ctsuws 3% in. 344 
Driving journals, main, diameter and length..11 x 13 in. 10 x 13 in 
riving journals, others, diameter and length.10 x 13 in. 9x 13 11 
Engine track wheels, diameter.............eeec00; 33 in. 33 
EENPINE TENE, SOUNTHEIS. 60.000 cc ccccccdvcvesss 64% x 12 in. 6%x 121 
Trailing truck wheels, diameter................06. 33 in. 45 
TERME AERO, FORMIIB «6 5.6.0 cx cinco nnn even 6% x 12 in. 8x 14 
BOILER. 
SAUEE cosa Sdn eras andKaeeDe eiswdeesa ew nGSaeeas Straight W. T 
i ME | ee EOE ER TPE TOT POT ere terre 200 lbs 190 
GCuteiae dameter of first TING. .... 26k ccccccccscce 86 in. 74 in 
Firemen, Teme BEE WIE... ccccccececeses 117 x 96 in. 108% x 713% in 
Firebox’ See MINES se ccen Secs cs anew ees % & Y% in ¥-5/16-'2 in 
PeemOn, WENGE MONGE 5 inc 620 csccccen F 6, S. & B, 5 in. F.5,S.&B ‘4in 
Tubes, number and outside diameter........ 448—21% in. 317—2'4 in 
Tubes, PE. SF ceca cici'sa Kis 6449 006065 OO en 21 ft. 1 ft 
EICGHNG GUIGENG, GUNES. 6.6055 cccccesasciwes 5,519 sq. ft. 8,903 sq. ft 
eating surface, firebox............e+see2+. 233 sq. ft. 192 sq. it 
Heating surface, RP cickisacvebavsacsiawes 5,752 sq. ft. 4,095 sq. ft 
RN MOR caw ancien Wie keh kien piace sad Wenn eeee 78 sq. ft. 54 sq. Tt 
Genter of Boller Gove: Ath. .<ccckccccivcscccecs es 122 in. 112 1 
TENDER. 
aie cha kines Utne eae area Cea ear Water bottom Water hott 
ee tee er er Rene 12 in. chan. 12 in. chan 
i rr rere ereee ea, in. 6 in 
Journals, diameter and length................ 6 x 11 in. 5% x 10 in 
NE I seo nia edad ae 5 4.0 RO ONS SE WER OUES 10,000 gals. 8,000 ga 
ME ot hea veralula ein piste ac aaah a a eee cee 15 tons 34 tons 
"LeFoes 
= 
d = Diam. H. P. cylinder. 








During 1909 a total of 177,802 trains were dispatched from 
Grand Central terminal, New York, averaging one train 
three minutes for the whole twenty-four hours. The delay ™ 
dispatching aggregated 36,563 minutes, sn average detention of 
twelve seconds per train. The total length of these trains, place? 
end to end, would be 14,143 milcs. 
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A NEW LOCOMOTIVE SUPERHEATER. 





An interesting development of high degree locomotive super- 
heater is shown in the accompanying illustration. This arrange- 
ment incorporates a double looped unit enclosed in a large boiler 
tube in the same manner as other fire tube superheaters. The 
chief difference in the arrangement in this case is in the headers, 
which have much the same appearance as the ordinary steam 
pipes at the front end, using the same arrangement of ball 
connections to the T head and cylinders. Each of these headers 
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HIGH DEGREE LOCOMOTIVE SUPI 


is separated by interior walls into two chambers, connection be- 
tween each is only obtained through the medium of the super- 
heater pipes. 

Two designs of headers are shown; the one marked “A” has 
its tube connection bosses and ports formed within the pipe and 
the tubes are expanded into the bosses. In the form marked 
“B” the tube connection is formed outside of the header, the 
tube ends being expanded into collars, which have a ball joint 
seat on the header and are secured by a locking block. This 
block is constructed to take care of all uneven expansion. 

In the event of a mishap to the coil with the form “A” header 
it is necessary to remove the front plug and cut the coils with 
the tube cutter. Then the element can simply be revolved and 
drawn out of its large tube without disturbing any other part of 
the superheater. In the form “B” it is simply necessary to re- 
lease the collar connection to the header and revolve the element 
in the same manner as above. It is easily and quickly removed. 
The most noticeable advantage of this arrangement is the com- 
paratively small obstruction in the front end that permits con- 
venient attention and repair to the regular boiler tubes and alsu 
the possibility of using the regular front end arrangement of 
diaphragms and nettings. 

In general this design is similar to the Emerson superheater 
that is now being applied to quite a large number of locomotives 
(See AMERICAN ENGINEER, February, 1910, page 65). It has an 
advantage over that arrangement, as used on the Great Western 
locomotives, in convenience for removing the superheater ele- 
ments and giving more room in the front end for removing 
boiler tubes. 

This design has been patented by Willis L. Riley, of St. Paul. 


ELECTRIFICATION OF THE SALT LAKE & OGDEN RY. 





The electrification of the Salt Lake & Ogden Ry. has been 
completed. The service at present will consist of a train every 
45 minutes out of Salt Lake City, Utah, for Lagoon after 2 
Pp. M. every day, and a through train out of Salt Lake City for 
Ogden and intermediate points beginning at 6:10 in the morn- 
ing and continuing until 11:45 at night. It will require only 
30 minutes to make the run between Salt Lake City and Ogden. 
The cars will be operated in trains under multiple unit control. 








Showing Branch Pipe Foran A” 


RHEATER OF SIMPLE DESIGN. 


For the present, trains will be run to the old station on West 
Third street, but as soon as possible a station will be constructed 
on Richards street, and the cars brought to that place. A new 
station has been built in Ogden at the ccrner of Lincoln avenue 
and Twenty-fifth street, a block east of the union depot. The 
cars are of special design, 56 ft. long, and weigh 38 tons. A 
new power plant is now under course of construction at Lagoon, 
and will be completed within the next six months. Until that 
time power will be furnished by the Telluride Light & Power Co. 

All freight will be transported at night. It is proposed to 
keep the line free from all construction trains until the end of 
the busy season, when the double tracking will be completed. A 
block system is being installed and at all danger points already is 
ready for use. For the present, freight trains will be hauled by 
steam locomotives and later by electric locomotives. 








Motor ControL AND Macuine Outpur.—The output of a ma- 
chine tool motor depends, to a considerable degree, upon the 
convenient arrangement of the control and the importance of the 
arrangement from the standpoint of the operator cannot be 
ignored, since the output of a tool will be materially increased 
when an operator can start and stop the tool and obtain at all 
times maximum cutting speeds by simply turning a handle. The 
controller must be placed in a safe position and should be ac- 
cessible for repairs, which very often means that some arrange- 
ment is necessary to bring the operating handle within easy 
access of the operator, as for instance the arrangement com- 
monly seen on lathes where the operating handle travels with the 
tool carriage. —Chas. Fair before A. S. M. E. and A. I. E. E. 





